







General Information 


The Journal of the International College of Surgeons is published by the 
International College of Surgeons as its official organ. It is a medium of 
publication for reports of research, clinical observations and e.vperimental 
work in surgery. It serves also to acquaint members of the International 
College of Surgeons and all those interested in the advancement of surgery 
throughout the world with the activities of the College, which was founded 
in Geneva, Switzerland, in 1935, and incorporated in Washington, D. C., 
in 1940. 


EDITORIAL REQUIREMENTS. — The 
Journal of the International College of 
Surgeons does not limit publication of 
scientific material to Members and Fel¬ 
lows of the College. Original articles of 
scientific value are invited from all sur¬ 
geons, but they will be accepted only with 
the understanding that they are contrib¬ 
uted solely to the Journal. Nothing that 
appears in the Journal may be reprinted, 
either wholly or in part, without permis¬ 
sion, except for scientific reference pur¬ 
poses. The journal is published under the 
supervision of the Publication Committee, 
who reserve the right to reject any mate¬ 
rial not deemed suitable for publication. 
The editors accept no responsibility for 
the opinions expressed by contributors; 
signed editorials are the opinions of the 
writer and do not necessarily refiect the 
views of the Officers of the College. No 
responsibility is assumed for the return of 
unsolicited manuscripts. 

MANUSCRIPTS. —Papers should be type¬ 
written, double spaced, with wide margins. 
When submitted, they must he accom¬ 
panied by a clear carbon copy, and, if the 
author wishes them returned if not pub¬ 
lished, by a self-addressed, stamped en¬ 
velope. It is .also advisable that the author 
keep a carbon copy, as used m<anuscripts 
will not be returned. The author's full ad¬ 
dress and his titles and degrees must ap¬ 
pear on the first page of the manuscript. 

Bibliographic references should follow 
the style of the Quarterly Cumulative In¬ 
dex Medicus of the American Medical As¬ 
sociation. All tables, charts and illustra¬ 


tions should be loose, not attached to pages 
of text material. 

ILLUSTRATIONS. —Photographic prints 
should be large, clear, on glossy paper and 
preferably mounted. Drawings and charts 
should be in india ink on white paper, 
without pencil shading. Negative prints 
of roentgenograms are preferred. All 
illustrations should be numbered and the 
top indicated. Each set should be accom¬ 
panied by legends numbered to correspond 
but on separate sheets. Points to be em¬ 
phasized should be clearly indicated for 
the benefit of the engraver. 

REPRINTS. — Articles published in the 
Journal are avail.able. Prices are quoted 
upon application. 

CORRESPONDENCE. — All inquiries 
pertaining to the Journal, to books or 
monographs for review, and to programs 
and reports of proceedings of societies, 
as well as all general correspondence, 
should be addressed to Dr. Max Thorck, 
Managing Editor, Journal of the Interna¬ 
tional College of Surgeons, 1510 Lake 
Shore Drive, Chicago 10, III. 

Advertisements are submitted subject to 
the approval of the Publication Commit¬ 
tee. 

Correspondence concerning subscriptions 
and advertising should be addressed to 
Joseph J. Boris, Business Manager, Jour¬ 
nal of the International College of Sur¬ 
geons, 1510 Lake Shore Drive, Chicago 
10, Illinois, or 1776 Broadway, New York 
19, N. Y. 
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\Vou7i(is suluTcd with stnalUr sizes of 
D ir G surgical gut on Atraumatic 
needles have less trajt7na and heal 
faster az/d more eveiily. 





wound healing 

Palients move about more freely after their 
operations and are out of the hospital sooner 
tvhen their wounds have been closed with 
a minimum of trauma. Davis & Geek offers 
two modern aids to faster and more even 
healing: 

1. Davis & Geek "timed-absorption” sur¬ 
gical gut—in small sizes 

2. Davis & Geek Atraumatic® needles 

faster healing xriih sixialler sizes 
of surgical gut 

Davis & Geek surgical gut sutures may be 
used In smaller sizes than might be expected 
because diameter for diaufcter the tensile 
strength is unexcelled by any other brand, 
Bya unique process ofcontrol, these “timed- 
absorption” sutures offer maximum resist¬ 
ance to digestion during the early days 
ivhen the wound is weakest. After healing 
is under way, digestion is more rapid until 
completed. Smaller suture sizes permit closer 
approximation and provoke less trauma.The 
patient 5 convalescence is smoother. 

faster healing with Atraumatic^ 
needles 

In suturing with Atraumatic needles there 
is less tissue trauma, faster and more even 
healing. The D & G Atraumatic needle is 
joined to its suture smoothly. Needle and 
suture arc about the same diameter. No big 
ej'e and double strand of suture arc dragged 
through the tissue. Sutures on Atraumatic 
needlcsare economical, too. Surgery* is easier 
and faster, needles arc always sharp, no time 
is lost while the stursc threads needles. 
For better wound hc.ah'ng. use tlic smaller 
sizes of Davis & Geek "timed-absorption” 
sutures, with an Atraumatic ncedlcattaclicd, 
on }x>ur next svound closure. 
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ROBI 

FOF 

FELLO 

ANE 

MEMB 



The Surgeon's robe is ihe closed Geneva style with bell sleeves ai 
sleeves. The color is ruby wine with medicine green and science gol 
in the velvet facing, and royal blue chevron bars on the bell sleeves. 

Fellows are privileged to wear the hood. The hood is the Doctor s si 
medicine green velvet. The field is maroon, and the chevron cont 
official colors of the University that conferred the Doctor's degree, 
matches the gown, and has a medicine green hat band and gold tasso 

All outfits are made to order to individual measurements. The cap, gi 
hood costs $75.00, the cap and gown. $59.50. Payment is to accomp 
order. 

An order placed now for the Cap, Gown and Hood will assure de 
time ^r the Convocation at the Eighteenth Annual Congress of the 
States Section, Waldorf-Astoria Hotel, New York City, N. Y., Se 
13-17, 1953. 


OFFICIAL OUTFITTERS FOR I. C. S. 

Write for catalog and measurement chart 

BENTLEY & SIMON, Inc. 

7-9 Wesf 36fh Streef New York 18. N. Y., 

EsfabItsHed 1912 
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For sure reversal 
of dangerously prolonged 

Prothrombin Time 



Mephyton is the first fast-acting and unfailing 
antagonist for hypoprothrombinemla induced 
by Dicumarol® and other anticoagulants of 
this type. It has not been known to produce 
side effects when given as recommended. 
The action of Mephyton is detectable within 
minutes, and bleeding usually is terminated 
within 3 hours. Hypoprothrombinemia is re¬ 
versed completely within 4 to 12 hours. 

Liieraiiire on request 


EMULSION OF 

MEPHYTON 

(Trade-mark) 
tCMULStON OF 
VITAMIN Ki. Meuck) 


Re'icarch mid Prednetwu 
for the Katwn ’s Health 



MERCK & CO.. INC< 

AfaH^efuriMj C^tmi$ls 

RAHWAY. NEW 4ER8ET 


H«ck t C< 




WHERE THERE’S BLOOD, THERE’S LIFE! 


You can be sure . . . where there's life, there's blood! While you've 
got your gallon and a half of blood circulating through your body, it 
doesn't always seem too important to share just a small part of it to 
help save someone else's life. As a matter of fact, your own life could 
well depend on having a couple pints of blood tomorrow, next week or 
perhaps next year. If you do need a pint of life, you'll want it quick and 
ready at hand • . . without fail or waiting. 

Most people want it that way too . . . strongly enough to donate 
their blood on a regular schedule, several times a year. These are the 
people who are protecting your life. They expect the same protection 
from you . . . from the blood that YOU donate. Your blood also makes 
possible the production of derivatives such as plasma, serum albumin and 
gamma globulin. IT ALL MEANS LIFE, NOT ONLY TO YOU AND 
YOUR FAMILY, BUT TO THOUSANDS OF PEOPLE ALL OVER THE 
COUNTRY. 

The future of American freedom and well-being depends on everyone 
sharing in the vital job of providing adequate supplies of blood. We 
must save lives of our wounded fighting men, provide for everyday civi¬ 
lian needs, and build a reserve for civil defense use in case of attack. 
Over 5,000,000 pints are needed this year alone. THIS IS A JOB FOR 
REAL RED-BLOODED AMERICANS. 

To be sure, where there's blood, there's life . . . perhaps yoursl Make 
sure your blood is there wherever it is needed. Call your local Red Cross, 
Community or Armed Forces Blood Center today to schedule a donation. 



For efficient antibacterial therapy of 

INFECTED WOUNDS: 

FURACIN 

etANO Of N5T»0HJ»A20Nt N N t 


A bactericide nontoxic to human tissues: 


FURACIN SOLUBLE DRESSING 
FURACIN SOLUTION 



A 45 year old woman complained of a painful swelling 
next to the anus, of one week’s duration. This was incised, 
drained of pus and packed with gauze. Cultures showed 
E. coli and M. pyogenes albus. 

Systemic antibacterial therapy and daily sitz baths were 
instituted. There was profuse wound drainage with fever 
for 4 days postoperatively (Fig. 1). .Systemic antibac¬ 
terial therapy was then replaced by local Furacin therapy 
t.i.d. Five days later the wound was clean and.healing 
rapidly. The patient was discharged for ambulatory care 
(Fig. 2). 

Complete healing occurred without further incident. 


Seme edvontages ef Furacin; 

♦ wide antibacterial spectrum 

♦ designed for external use only 

♦ negligible toxicity for human tissues 

Fermulo: Furacin preparations contain 
Fuiacin® 0.2% in water-miscible vehi¬ 
cles which dissolve in exudates. 

Literature on retjuesi 
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THE LATEST ADVANCEMENT 
IN SURGICAL LIGHTING... 



The color-corrected shadow-reduced 
light of the Surg-o-beom combines In¬ 
tensity and uniformity of Illumination 
with versatility and economy to on ex¬ 
tent never before achieved In o mojor 
operating light. 

WHY THE SURG-O-BEAM GIVES 

better surgical light 

Amazing Shadow Reduction— Although the 
surgeon may place hh body In front of the light 
the surgieol field Is still evenly ond amply Illumi¬ 
nated with ezeellent penetration of deep cavities. 
Greater Maneuverability—The Surg-o-beam 
eon be maneuvered to that It Illuminates any 
point within a nine'feet circle without the neces¬ 
sity of tilting the lomphead. The light olte can 
be positioned from ony place outside the nine- 
fool ereo. 

Color-corrected, ceof, white light — The 
excessive red and yellow of the light is removed, 
os welt os 85% of the heat. The result is a 
coot, white light that mokes the identification 
of minute details easier. 

Greater Intensity end Uniformity of Illu¬ 
mination ... not heretofore achieved in o 
major operating light. The total amount of illu¬ 
mination projected by the Surg-o-beom within a 
circle 10 inches in diameter is 30% greater than 
that projected by conventional operating lights. 
The tupttioriiy end economy of the Surg-o- 
beom ore {mpertant not only in new heipUel 
inttellot'iens, but should be considered in re- 
plating iights now in vie. 


tcenomy — The design of the Surg-o-beom 
mokes it possible to utilize o two-flloment lamp 
with o long life of 1,000 hours (opproilmotely 
8 months) rother thon the usuol 200-hour lamp. 
Saves time, trouble, ond money. 

Sofety — Conforms to the recommendations of 
the Notional Fire Protection Association. Ac¬ 
cepted and lilted by Underwriters’ Laboratories. 

WHITE FOR SURGICAL LiCHT CATALOG 
FORM NO. 31138 


<#> 

OHIO CHCMICAl A SURGICAL EQUIPMENT CO. 
1400 EAST WASHINCTOM AVE. • MADISON 10. WIS. 
On Welt Coon Olite Chemical Pecinc Company. San Francma 3 
In ConoUa Ohio Chemical Canoda limiied. Tarenia 3 
Initrnottnnallf Airca Company Inlemotlenel. New Yo't ** 
tOivifi'aiK «r Swbtidiariet at Air Sedwction Con^banf, h 
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THE INTERNATIONAL COLLEGE OF SURGEONS 

UNITED STATES SECTION 

presents 

THEIR GROUP DISABILITY INSURANCE PROGRAM 

THE MOST COMPREHENSIVE SPONSORED PLAN OF GROUP 
INSURANCE EVER MADE AVAILABLE TO OUR MEMBERSHIP 


I.'j n 

U» nilnr 
W.tkly 
Imlfrnnity 

WccVly 

In<K*mnity 

While 

Ho'^pitnlizetl 

Accidental 
Loss of Use 
of Hands 
Benefit 

^ Accidental 
Dis mem berm en t 
Benefit 

Accidental 

Death 

Benefit 

Premiums 

Annual 

Semi- 

Annual 

A 

SI 00.00 

sT7o7d() 

Sa.OOO.OO 

$10,000.00 

$5,000.00 

$222.00 

$111.50 

B 

7.",.00 

1 15.00 

3,750.00 

10,000.00 

5,000.00 

172.00 

86.50 

C 

50.00 

120.00 

2,500.00 

10,000.00 

.5,000.00 

122.00 

81.60 


SUMMARY OF BENEFITS 

Sickness benefits pa.Vinble for FIVE YEARS or to age 72 
Accident benefits payable for as long as LIFETIME. 
Extra benefits while in hospital. 

Extra benefits for loss of use of hands (due to injury). 
Additional benefits for dismemberment (due to injury). 
Additional benefits for accidental loss of life. 


OUTSTANDING ADVANTAGES 

All members under age 70 are eligible to apply. 

Insurance of individual member continued to retirement or age 70. 
Premium does not increase because of attained age. 

Ilenefits are payable regardless of other insurance. 

Xo exclusions except—private aviation, suicide, act of war, or maternity. 
House confinement never required. 

Vorld-wide coverage. 

Group premium savings to each member of 35 to 50 percent. 

These disability income benefits are tax free. 


DON'T DELAY . . . APPLY FOR YOUR COVERAGE TODAY 


INTERNATIONAL COLLEGE OF SURGEONS 
GROUP INSURANCE ADMINISTRATION OFFICE 
Suite 1027—175 W. Jackson Blvd. 

Chicago 4, Illinois 


Admimstrator 

JOSEPH K. DENNIS COMPANY 




New prinoiple 


nim 





The hazard of ototoxicity is greatly reduced by 
combining equal parts of streptomycin sulfate 
and dihydrostreptomycin sulfate. The patient 
thus gets only half as much of each drug. The 
risk of vestibular damage (from streptomycin) 
and of hearing loss (from dihydrostreplomy* 


cin) is greatly reduced. Therapeutic effect is 
undiminished. This principle has been demon* 
strated in both animals and man. In patients 
treated for 120 days with 1 Gm. per day of the 
combined drugs, the incidence of neurotoxicity 
was practically zero. 



Cat treated with streptomycin is ataxic. Cat treated with the same amount of 
streptomycin •dihydrostreplomycln has 
normal equilibrium. 


I Streptomycin Sulfate and 

I I ■ H ■ I I « Dihydrostreptomycin Sulfate in equal parts 

(di-STRI-sin) 


FOR GREATER SAFETY IN COMBINED ANTIBIOTIC 
These new formulations embody this new principle; 

THERAPY 


nsmew 

piMr5riti]i 

l)l»rSTICIN FOXTJS 


Streptomycin sulfate, Gm. 


0.25 

0.5 


DIhydrostreptomycin sulfate, Gm. 


0.25 

0.5 


Procaine penicillin G, units 


300,000 

300.000 

400,000 

Potassium penicillin G, units 


100,000 

100,000 

— 



(All supplied In 1 end 5 dose vials) | 


Squibb 

'Diitrycin* and 'Dlcryttidn' art rrs‘strred Irademarks; a Itader in the retearch and manujacturr 

'DUlrydllin* i$ a trademark. of penldlhn on<f jrrrpfomjcin 
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A. S. R. “Sterisharps* ” 

... STERILIZED SURGICAL BLADES 


A dramatic contribution towards greater patient safety, 
and simplified operating room technic. 



Pull tabs and 
peel foil to 
expose blade. 



• ^ n'^uranrc that Made ha? never been previou?!)' ufcd or rcsliarp- 
eneil i? evidenced to the surgeon liy the technic required to handle pro- 
cef«ed foil clofure. Assure? keen, factory-new quality at all times. 

• A?'ure? immediate availability of ftcrilired blade supply for instant use. 
Of vital importance in private ofTice . .. emergency kitbag use ... rural, 
indu-trial. field and condiat service armamentaria. 

• Save-i valuable nursing time. A “s[>eed" technic of PULL—PEEL—SPILL 
jdaces a sterilired surgical blade at the surgeon’s command within seconds. 




Spill blade on sterile 
surface and affix to 
A.S.R. Handle. 


• No prenperative preparation of blades ever required. Dispenses with diffi¬ 
cult and tirne-con-uming technics. Avoids time allowance necessary to 
in'ure evaporation of skin-irritating chemical solutions when employed. 

• A unique Control Svslcm under the direct sujrervision of enrinent scientif- 
i" authorities. »erve< as a constant means of determining the bacteriologic 
safety of every blade lot permitted to leave our factory. 

I’ KITE TODAY for complete inlormalion 
... aili ise lour hospital 

AMERICAN .SAFETY RAZOR CORPORATION 

31 j Jay Street (Itct-uclPtusion) Brooklyn 1, N. Y. 



SPECIALISTS IN SHARPS 



Sicrisharps 

V THI [SCI ON THtM AU. 

V__ 


FOR OVER 50 YEARS 
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UMTSM pin-a-gram 


MEDULLARY PIN 


EXTRACTfON' 





TO LOOSEN HEAD 




OLD BONE 
GOUGE 


RUSH 

^ DRIVER-EXTRACTOR 



M 


HAcrsijws 

fioveno-pt&ce w/ 


ROUND; t&lock t/te' 3 (Hte 

-^mottkeTuv, 

WRITE FOR INFORMATION 


MFC EXCLUSIVELY BV: 



Meridian. Miss. 
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/ZCU^lMiUl HIP RADIOGRAPHY UNIT 

'TH'eeifti. • ACCURACY- Predraping Alignment 

of X~Ray Tube and Cassette. 

SIMPLICITY- Lateral Hip X-Rays 

in seconds. 

SAFETY- Protects aseptic technique 
. . . prevents radiation 

exposure of personnel. 


# The new X»Ray Tube Adopter 
o-'d Ic’ero! Cassette Holder avail- 
cb!e for new end existing Albcc- 
Copper Tobies . . . for cemp/efe 
cf*o'i w'i‘e Depf S£-6. 


is 


AMERICAN STERILIZER COMPANY 
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...for severe infections...whenever oral 
therapy is not feasible...Gantrisin 
Diethanolanine Solution pH 7-^) 

-ay he given intramuscularly or intra¬ 
venously without dilution. Also tablets 
and syrup. 



01|^ Snurnal at % 
Jut^ruatinntil of 

Founded in Geneva, Switzerland, 1935 - Incorporated in Washinoton, D. C., 1940 
EdilOMn-Chief 

Max Thorek, M.D., Sc.D„ LL.D., F.B.C.S., RI.C.S., F.P.C.S. (Hon.), F.R.S.M. 

Assistant Editor 
Dorothy Langley 

' Production Assistant 

Dora Stone 


Publication Committee 

Francisco Grana, M.D., Chairjnan Max Thorek, M.D., Editor-in-Chief 

Rudolph Nissen, M.D. Arnold S. Jackson, M.D. 

Henry W. Meyerding, M.D. Edward L. Compere, M.D. 


Summary Editors 


Dr. Manuel A. Manzanilla, Jr., Chicago 
Spanish 

Dr. F. Luz Filho, Salvador, Bahia, Brazil 
Portugnese 


Dr. Fritz Rothbart, Chicago 
German 

Dr. Jean Paul Le Gault, Montreal 
French 


Dr. Antonello Franchini and 
Dr. Marino Mini, Bologna 
Italian 


CONTENTS—JUNE, 1953 


Compression Gr.anuloma of Spinal Cord Caused by Schi.stosoma Mansoni Ova; Epiconus; 


Conus Medullarls; Cauda Equina. 665 

Prof. Dr. Carlos Gama, M.D., F.I.C.S. (lion.), Suo Paulo, Brazil 

Volkmann’s Ischemic Contracture as a Complication of Supracondylar Fractures of the 

Humerus . 675 

Henry IF. Mcycrding, M.D., F.A.C.S., F.I.C.S., Hochestor, 

Total Pancreatectomy. 692 

Ichio Honjo, M.D., ojid Chisaio Araki, J/.Z?., F.I.C.S., Kyoto, Japan 


Internal Derangements of the Temporomandibular Joint 
H. K. Christie, M.D., F.I.C.S., TI*a«i7a7mi, Hetr Zealand 


704 









Diverticulosis and Diverticulitis.71G 

S. Arthur Linde, M.I)., F.I.C.S., Washington, D.C. 

Periren.al Oxygen Insufflation.732 

./. Sydney Ritter, M.D., F.A.C.S., and Alfred A. Johnson, M.D., New York, New York 

Intubated Ureterotomy for Treatment of Stricture of Ureteropelvic Juncture and Upper 

Part of Ureter: Personal Simplified Technic. 744 

Charles Pierre Mathe, M.D., F.A.C.S., F.I.C.S., San Francisco, California 

Surgical Treatment of Mediastinal Lymphoblastoma . 753 

Philip Thorek, M.D., F.A.C.S., FJ.C.S., Chicago, Illinois 

Rone and Joint Changes Following Injury. 760 

Harvey E. I'illig, Jr., M.D., F.I.C.S., Los Angeles, California 

KfTccts of Pregnancy on Ulcerative Colitis. 763 

Owen C. Foster, M.D., F.I.C.S., and Eugene S, Cohen, M.D., Detroit, Michigan 

Aberrant Pancreatic Tissue in the Wall of the Stomach . 760 

Rohert n. .Majcr, J/.D., F..-\.C.S., F.I.C.S., Los Angeles, California 

EniTOniAL 

Surgery in Rural Hospitals: A Review of Five Years’ Surgery in a Small Center: 

Analysis of 519 Consecutive Cases. 773 

M'. A. L’looni, M.D., F.A.C.S., F.I.C.S., Fagrtte, .Missouri 

Skotion Xkws . 

C.KNK.r.Al. Nkws .. 

Nkw Rooks. 

Avstt.m'ts J'r.oM Crr.r.KNT Literature. 

In' w . 791 

Vi }:{; In'O;:,'. . . . .792 

















FOUNBED BY DR. MAX THOREK 


iDurnal nf tiit 
Mtnmtxtiml ttf 

Founded in Geneva, Switzebeand, 1935 - Incobpobated in Washington, D. C., 1940 
Vol. XIX JUNE, 1958 No. G 


Original Articles 


Compression Granuloma of Spinal Cord Caused 
by Schistosoma Mansoni Ova; Epiconus; 
Conus Medullaris; Cauda Equina 

Report of a Case 

PROF. DR. CARLOS GAMA, M.D., P.I.C.S. (HON.)* 

SAO PAULO, BRAZIL 


I N 1945 I observed with J. Marques de Sa 
(of Recife, Pernambuco) a case of 
schistosomiasis of the spinal cord 
which was reported in the Arqaivo de 
Nciiropsiquiatria in Sao Paulo (vol. 3, 
pp. 334-336) and in Volume 4 of the Annis 
da Faculdade de Medicina da Uiiiversitadc 
da Bahia, in the same year (1945). 

At the time these reports caused great 
repercussions, mainly because of the rarity 
of this condition as an operative observa¬ 
tion in a patient who was benefited by the 
surgical treatment. 

During World War II the problem was 
much in evidence, and many important 

•Chief of the Kcorologlc Service, Santa Ca-^a da Sao 
Paulo, liratll. 

Submltterl for puhtleatlon April 23, ]9ri3. 


studies on schistosomiasis were reported. 
Several cases of granuloma of the central 
nervous system caused by Schistosoma 
mansoni ova were included. 

E. C. Faust, of the Department of Trop¬ 
ical Medicine and Public Health, Tulane 
University, New Orleans, reviewing the 
literature in 1948 {Avierican Journal of 
Tropical Medicine, vol. 28), cited 82 cases 
of granuloma of the central and peripher¬ 
al human nervous systems, in 8 of which 
the tumor was in the spinal cord. S|x 
tumors were discovered at autopsy; 1 
diagnosed on clinical grounds, and 1 
ported by myself in 1945, was df” 
during operation. 

A new case of schi.stosomiasis of 


JOURNAL OF THE INTERNATIONAL COLLEGE OF SURGEONS 
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spinal cord, with a granuloma caused by 
S. mansoni ova and with epiconus, conus 
medullaris and cauda equina also present, 
has been observed in my service at the 
Pavilhao de Neurologia da Santa Casa de 
Sao Paulo and is reported here. The pa¬ 
tient came from the northern part of Bra¬ 
zil, where Schistosoma mansoni infection 
is enormously prevalent. (In the case re¬ 
ported in 1945 the patient also came from 
the northern pai-t of the country.) 

The report of the 1945 case carried a 
bibliographic review of schistosomiasis, 
and the main biologic features of the para¬ 
site as encountered in Brazil were dis¬ 
cussed. The hypothesis set forth at that 
time as an explanation of the migration 
of the parasitic ova from the gastrointes¬ 
tinal tract to the spinal cord is still accept¬ 
able. This hypothesis, first suggested by 
Heldt and Meloney in 1928, was subse¬ 
quently accepted and demonstrated exper¬ 
imentally by others—Gutierrez (at the 
Tenth Congress of the Argentine Society 



Fip. I.— Perimycloirrr.m taken after injection of 
ml. of lijnodol into cisterna matrna. Patient in 
ortl-.O'tatic position. Note sjiinal block at twelfth 
thoracic level. 


of Surgery), Giordanango and Luis Rocha 
Azevedo. Dogliotti studied variations of 
pressure in the epidural space, showing 
the infiuence of motion of the spinal col¬ 
umn, particularly in forced fiexion. For 
the particular case, this theoiy may be 
stated thus; Owing to the anastomoses of 
the sacral plexuses to the inferior arach¬ 
noidal plexuses, the negative pressure ob¬ 
served during the act of defecation may 
be responsible for migration of the ova, 
which, coming from the rectal veins and 
their neighborhood, may migrate to the 
lower portion of the spinal cord. 

There is therefore no need to postulate 
a pulmonary cycle to explain the localiza¬ 
tion of Schistosoma mansoni ova in the 
spinal cord. 

In the presentation of this new case, 
reference is made to new aspects of the 
organism’s response to schistosoma infec¬ 
tion. 

REPORT OF CASE 

M. S. P., an unmarried white welldigper 
aged 25, was admitted to the Si.\th Infirmai’y 
^I. H. of Santa Casa de Sao Paulo in January 
1953, because of flaccid paraplegia, pain in the 
legs and disturbances of the urinary tract. lie 
had been given urologic care for two months, 
with a diagnosis of neurogenic bladder. 

The family history was noncontributory. 
The patient’s birthplace was Barra da Estiva, 
Bahia. He had had a few falls from horse¬ 
back, apparently without any injury. He had 
had a gonococcic infection four years prior to 
admission. 

The illness for which he now sought relief 
had begun with constipation and diflicult uri¬ 
nation. Lately there had been complete re¬ 
tention of urine. He was unable to have a 
bowel movement without the aid of laxatives 
and enemas. One night at the cinema, on aris¬ 
ing, he noticed weakness in both legs and 
reached home only with great difTiculty. On 
the same night he began to have severe pain 
in the right leg, with a sensation of fever and 
headache. After the headache and fever sub¬ 
sided, he was unable to walk and continued to 
have “burning’’ pain in the right leg. Two 
months later the left leg began to be painful 
also. 

E.xamination of the spinal fluid was done 
on February 27. On lumbar puncture the in- 
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Fig, 2.—Section of tumor, showing isolated granuloma, wth histiocytic 
reaction around a foreign body. 


itial pressure, after withdrawal of 7 ml. of 
spinal fluid, was 20 mm.; the final pressure, 
5 mm. The spinal fluid was limpid and xantho¬ 
chromic, showing partial clotting in the tube. 
The Stookey test demonstrated spinal block. 

The value for chlorides was G.8 Gm. and 
that for total proteins 3.1 Gm. There were 6 
white cells (lymphocytes) and 35 red cells per 
cubic millimeter. (The cytologic study was 
difficult, owing to the partial clotting.) The 
Pandy and Nonne Appelt reactions were posi¬ 
tive. 

The benzoin test revealed values of 12,221, 
31,000, 12,200 and 0. The Takata-Ara test 
gave a positive result. The re.sults of Wasser- 
mann. Eagle, and Steinfeld te.sts were nega¬ 
tive, as were those of a te.st for cysticcrcus 
(Dr. A. J. Brandi, assistant, February 27). 

Because of these obsen’ations the patient 
was transferred to the neurologic department 
on JIarch 10. Neurologic examination on ad¬ 
mission revealed a normal psj'chic state. There 
was loss of equilibrium, with falling to the 
left and backwai*d. Walking was possible only 
with help, the patient being monoplegic and 
favoring the right leg, voluntary motion of 
which was limited and slow. The patient com¬ 
plained of pain during flexion and extension 
of the right leg, in which muscle power and 
tonus were diminished. The Mingazzini and 


Barre maneuvers showed fall of the right leg 
at 38 minutes. 

Tendinous reflexes were present in both 
legs. A bilateral Babinsky sign was observed. 
Sensibility {pain, touch, vibratory) was di¬ 
minished from the knee down and absent in 
the right ankle and fooot. 

Perimyelographic studies were undertaken 
on March 12. The patient was examined roent- 
genographically after injection of 3 ml. of 
40 per cent lipiodol into the cisterna magna. 
The lipiodol stopped at the lower thoracic 
region, where an arch image of caudal cavity 
was delineated at the level of the eleventh and 
twelfth interspaces. From each side down¬ 
ward a small, thin column of the contrast 
medium had formed, without reaching the 
bottom of the dural sac. 

The spinal block having been confirmed and 
localized, a laminectomy was thought to be 
indicated and was performed on March 10, 
after suitable preoperative care. 

Operation .—Anesthesia was augmented by 
tracheal intubation (Drs. Oswaldo Mariano 
and Kitiro Kumngni). The operation was per¬ 
formed by myself, with the assistance of 
Publio Salle.s Silva and J. A. Mattos. 

The patient was placed in the ventral de¬ 
cubitus position. The twelf the 

first and second lumbar 'cs 
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Fip. 4._.4, iiecro=i.>; of coagulation areas surrounded by a histiocytic re¬ 

action, lymph-plasniocytic and eosinophilic infiltration. Two parasite o%a 
are seen', one of them with tjTiical lateral spicula. D, another S. mansoni 
epfT with lateral spicula in the chitin membrane. A miracideo i.s seen inside. 


rectal wall :it biojisy, were dead and sur¬ 
rounded by a tuberculoid type of reaction. 
This observation ajrrees with the imniuno- 
biolojric law of Levtindow.sky. In addition 
to trie treatment aforede.scribed. specific 
treatment (antimonial) was jriven. 

MafTei h:-.s defendeti this theory with 


conviction in Z?«.st'.s A'lUttnino-jwtolodicui^ 
dc Nciiriatrid c Psiquiatrid, Imprensa 
Methodista, Sao Paulo, Brazil, 1951, vol. 2, 
p. 22, as follows: “From the physiopatho- 
log’ic point of view the granuloma i.s a 
hyperergic response to an organic reaction 
to the invading agent, indicating fi-xation 
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and great destruction of antigens.” This 
is in agreement with the Levandowsky 
immunobiologic law of Levandowsky, 
which law states: When bacteria multiply 
in an organism without an inflammatory 
process and the bacteria are slowly de¬ 
stroyed by the action of the antibodies, 
nodules with tuberculoid structure may 
appear. 

Careful urologic examination of the pa¬ 
tient excluded vesical localization of S. 
mansoni ova, the urologic symptoms being 
probably due to an old gonococcic infec¬ 
tion and repeated catheterization. Procto¬ 
logic examination on the other hand, re¬ 
vealed ova of Schistosomo mansoni in the 
rectal wall, which is the usual habitat of 
the parasite. 

The aspect of the granuloma revealed 
during the surgical procedure was so char¬ 
acteristic that despite its exceptional rari¬ 
ty the surgeon suspected it might be 
caused by S. mansoni ova. 

Because of the incidence of the schisto¬ 
soma infestation in certain areas where 
paraplegia is common, it is most desirable 
to consider schistosomosis of the spinal 
cord as a possible cause. 

In a case in which there is clinical evi¬ 
dence of spinal cord block, perimyelo- 
graphic studies should be done to deter¬ 
mine more accurately the site of the block, 
and surgical attack is indicated regard¬ 
less of whether the lesions are due to 
tuberculosis, syphilis or any other disease 
that may be considered a surgical problem. 

Despite the fact that the case here pre¬ 
sented is but the second to be reported in 
the world literature tumor of the spinal 
cord caused by Schistosoma mansoni ova 
discovered at operation, it is entirely pos¬ 
sible that the incidence is greater than is 
supposed. 

ZUSAM MENFASSUNC 

Die VerofTentlichung des ersten Falles 
von Schistosomiasis des RUckenmark.s 
enthiilt neben einer umfassenden Litera- 
turubersicht eine Besprechung der wesent- 
lichen biologischen Eigenschaften der Eier 
des in Brasilien vorkommenden Schisto¬ 


soma mansoni. Ausserdem wird eine Hy- 
pothese zur Erklarung der direkten Wan- 
derung der Eier vom Pfortaderkreislauf 
in den unteren Arachnoidalraum vorge- 
schlagen und die chirurgische Behandlung 
des RUckenmarkgranuloms gerechtfertigt, 
da es sich um eine echte Geschwulst des 
Ruckenmarks handelt. 

Die hier vorliegende Publikation des 
zweiten Falles eines durch die Eier des 
Schistosoma mansoni hervorgerufenen 
Ruckenmarkstumors gibt einen weiteren 
Ueberblick iiber das einschlagige Schidft- 
tum. Ferner wird eine sehr interessante 
Seite der auf die Infektion erfolgenden 
Organreaktion kurz erdrtert. 

Sowohl die im Ruckenmark beobach- 
teten als auch die durch Probeexzision aus 
der Mastdarmwand gewonnenen Para- 
siteneier waren tot und von Reaktions- 
gewebe tuberkuloiden Typs umgeben. 
Diese Beobachtung stimmt mit dem Levan- 
dowskj’schen immunbiologischen Gesetz 
uberein. Neben der oben erwahntcn Be¬ 
handlung wurde eine speziflsche Therapie 
(Antimon) durchgefiihrt. 

Maffei setzt sich mit Ueberzeugung fur 
diese Theorie ein: "Vom physiopatholo- 
gischen Standpunkt aus betrachtct stellen 
die Granulome eine hyperergische Folge- 
erscheinung der auf das Eindringen des 
Erregers erfolgenden Organreaktion dar 
und zeugen in Uebereinstimmung mit 
Levandowskys immunbiologischem Gesetz 
von Fixierung und umfangreicher Zerstd- 
rung von Antigenen." {Bases Aimtomo- 
patologicas dc Neanatiia c Psiqiiiatria, 
vol. 2, p. 22. Imprensa Methodista, Sao 
Paulo, Brasil, 1951). 

Levandowskys Gesetz lautet: Wenn sich 
Bakterien ohne Entzundungsvorgang im 
Korper vermehren und langsam durch 
die Aktion von Antikorpern zerstdrt wer- 
den, kbnnen sich Knotchen von tuberku- 
loidem Bau bilden. 

Im vorliegenden Falle konnte durch 
sorgfaltige urologische Untersuchung die 
Blase als Sitz der Schistosomaeier au.sge- 
schlossen werden; die bestehenden urolo- 
gischen Symptomc waren wahrschcinlich 
durch cine alte Gonorrhoc und wicderholtc 
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Katheterisiei’ung bedingt. Die proktolo- 
gische Untersuchung dagegen ergab das 
Vorhandensein der Eier in der Mastdarm- 
wand, die gewohnlicb der Wohnsitz des 
Parasiten ist. 

Der Anblick des bei der Operation frei- 
gelegten Granuloms war so charakteri- 
stisch, dass der Chirurg trotz der ungeheu- 
ren Seltenheit der Erkrankung den Ver- 
dacht auf eine durch Schistosomaeier ent- 
standene Geschwulst hatte. 

Da das Auftreten von Schistosomainfek- 
tionen in gewissen Gegenden beobachtet 
wird, in denen Lahmungen der unteren 
Exti-emitaten hiiufig vorkommen, erscheint 
es von Bedeutung, eine Schistosomiasis 
des Riickenmarks als mogliche Ursache in 
Betracht zu ziehen. 

In Fallen, in denen eine Blockierung des 
Riickenmarks klinisch nachgewiesen wer- 
den kann, sollte durch myelographische 
Untersuchungen eine genauere Bestim- 
mung des Sitzes der Erkrankung ange- 
strebt werden: das chirurgische Vorgehen 
isl indiziert. gleichgiiltig ob die Erkran¬ 
kung auf tuberkuldser, syphiiitischer, oder 
anderer Aetiologie, die als ein chirur- 
gisches Problem angesehen werden kann, 
beruht. 

Wenn es sich auch im l orliegenden Falle 
erst um die zweite im Weltschrifttum be- 
richtete Beobachtung eines durch Schisto¬ 
somaeier hervorgerufenen Riickenmarks- 
tumors, der bei der Operation entdeckt 
wurde, handelt, besteht doch durchaus die 
Moglichkeit. dass die Erkrankung haufiger 
auftritt, als im allgemeinen angenommen 
wird. 

RESUME 

A I’occasion de la publication du ler. 
case do schistosomose medullaire au-des- 
sus d’extense revision bibliographique, on 
a analyse des caracteristiques de la bio- 
loyif dn schistosome mansoni dans le Bre- 
sil line hipothese ayant ete defondue pour 
i i xplication liii passage direct des oeufs 
dll sysi.me porie a rarachnoidien in- 
!•: jiistind le procede chirurgique 
traitrr.. nl des griinulomes comme 
e.-- vrai-- :’.!:r.. urs na-diillaires. 


En publiant ce 2e. cas de tumeur medul¬ 
laire produit par des oefus d’schistosome 
mansoni, j’actualise et complete la biblio- 
gp-aphie sur I’schistosomose et je mets en 
relief un aspect tres interessant des re¬ 
actions organiques a I’infection. 

Les oeufs du parasite trouves dans la 
moelle, comme ceux qui ont ete trouves 
plus tard dans le materiel curete des murs 
rectales, etaient morts et autour d’eux il 
y avait nue reaction tuberculoide. 

On a homologue le materiel trouve a la 
loi immunobiologique de Levandowsky, 
mais en depit de cela, on a fait le traite- 
ment specifique antimoniale. 

Maffei, W. E., defend cette theorie avec 
conviction, comme on voit dans “Bases 
Anatomo-patologicas da Neuriatria e Psi- 
quiatria-Imprensa Methorista- Sao Paulo 
1951, vol. II pag. 22. 

“All point de vue de la phisiologie patho- 
logique, le granulome constitue I'expres- 
sion hiperergique de la reaction organique 
{'i I’agent envahisseur, en indiquant la 
fixation et la destruction au plus haut 
degre des antigenes par les anticorps, cor- 
respondant ii la loi immunobiologique de 
Levandowsky.” 

II convient que nous nous souvenons de 
cette lois: Quand les bacteries se multipli- 
ent libres de barrieres dans I’organisme, 
celuici repond avec une inflammation in- 
especifique; quand les bacteries sont de- 
truites lentement par Taction d’anticorps, 
des nodules de structure tuberculoide ap- 
paraissent. 

Les meticuleuses recherches urologique.i 
et practologiques dans le pacient, apres 
Toperation, nous ont permis d’exclure la 
localization vesicale, etanet la sintomato- 
logie urologique due a Tancienne blen- 
noragie et aux irritations des sondages et 
en outre, demonstrant la presence d’oeufs 
de schistosomes dans les murs rectales, 
d’ailleurs un habitat normal de ce ver. 

Les meticuleuses recherches urologiques 
casion de Tintervention chirurgicale etait 
si caracteristique qu'en depit de Texeption- 
nelle rarete, le chirurgien formula 1 hypo- 
these de lesion produite par les oeufs de 
schistosome mansoni. 

En consequence de la grande incidence 
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de I’infestation par Tschistosome dans cer- 
taines regions ou frequenment les para- 
plegies sont designees comme syphyliti- 
ques, il est convennable de penser aussi a 
I’schistosomose. 

Dans le cas ou Tepreuve de Stookey est 
positive pour le blocus, la perimologie avec 
le lipiodol doit etre pratiquee, car dans 
ces cas, elle est I’unique capable de reveler 
avec nettete suffisante le tumeur. 

L’arret du contraste confirme dans un 
niveau en harmonic avec la sintomatologie 
clinique, I’intervention chirurgicale est in- 
diquee, puisque dans ces conditions la 
tuberculose, la syphilis, comme la schisto- 
somose, ou une autre infection quelconque 
devient passible de traitement chirur- 
gique. 

Quoique dans toute la litterature mondi¬ 
ale, ce cas soit le 2eme., de tumeur medul- 
laire opere et produit par des oeufs de 
schistosome mansoni, on doit admettre 
que I’occurrence puisse Stre plus frequen- 
te, 

COMENTARIO 

En la publicacidn del primer caso de 
esquisostomiasis de la medula espinal agre- 
gado a una extensa revision bibliografica. 
Se discuten los rasgos biologicos de los 
huevos de S, mansoni en el Brazil. Se 
sugiere una hipotesis para explicar la mi- 
gracion directa de los huevos de la circula- 
cion porta al espacio subaracnoideo in¬ 
ferior. Se justifica el ataque quirurgico 
sobre el granuloma de la medula espinal, 
ya que este es un tumor verdadero de la 
medula. 

Al presenter este seundo caso de tumor 
de la medula espinal producido por S. 
mansoni se presenta una revision biblio¬ 
grafica sobre esquisostomiasis y se discute 
someramente un aspecto interesante de la 
reaccidn organica a la infestacion. 

Los huevos parasitos observados en la 
medula espinal, asi como los obtenidos de 
la pared del recto en la biopsia estaban 
muertos y rodeados por una reaccion de 
tipo tuberculoide. Esta observacidn esta 
de acuerdo con la ley inmunologica de 


Levandowsky, Ademas del tratamiento 
anteriormente descrito se dio tratamiento 
especifico (antimonial). 

Maffei ha defendido con conviccidn esta 
teoria en “Bases Anatomo-patologicas de 
Neuriatria e Psiquiatria," Imprensa Me- 
thodista, Sao Paulo, Brazil, 1951, vol. 2, 
p. 22) : Desde el punto de vista fisiopato- 
logico el granuloma es una respuesta hi- 
perergica a una reaccion organica al 
agente invasor, indicando fijacion y gran 
destruccion de antigenos, de acuerdo con 
la ley inmunologica de Levandowsky. 

Esta lej' establece: Cuando las bacterias 
se multiplican en un organismo sin un pro- 
ceso inflamatorio y son lentamente destrui- 
das por la accion de los anticuerpos, pue- 
den ocurrir nodulos de estructura tuber¬ 
culosa. 

El examen urologico cuidadoso excluyo 
la localizacion de los huevos de S. mansoni 
en la vejiga, debiendose los sintomas uro- 
logicos probablemente a una vieja infec- 
cion gonococica y a cateterizacion repe- 
tida. Por otra parte el examen procto- 
logico revelo huevos de S. mansoni en la 
pared del recto, que es la localizacion usual 
del parasito. 

El aspecto del granuloma demostrado 
durante la intervencion quirurgica fue 
tan caracteristico, que a pesar de su rareza 
excepcional el cirujano sospecho podia ser 
producido por huevos de S. mansoni. 

A causa de la incidencia de infestacion 
esquistosomiasica en ciertas regiones don- 
de la paraplejia es frecuente, es de de- 
searse considerar la esquistosomiasis de 
la medula espinal como una causa posible. 

En un caso en donde no hay evidencia 
cUnica de bloqueo de la medula espinal, 
deben hacerse estudios perimielograficos 
para determiner mas precisamente el sitio 
del bloqueo, indicandose el ataque quirur¬ 
gico independientemente de que las lesio- 
nes scan debidas a tuberculosis, sifilis 6 
cualquier otra enfermedad que pueda ser 
considerada problema quirurfiico. 

A pesar del hecho de que el caso aqui 
presentado es el segundo comunicado a la 
literatura mundial, de tumor medular pro¬ 
ducido por huevos de S. mansoni descu- 
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bierto en la operacion, es eiiteramente 
posible que la incidencia sea mayor de lo 
que se supone. 

COJIENTARIOS 

Na publicagao do 1° caso de esquistoso- 
mosc mcdular, alem de feito exteiisa re- 
visao bibliografica, foram analizados pe- 
culiaridades da biologia do schistosoma 
mansoui no meio brasileiro, defendida 
unia hipotese para explicaciio da passagem 
direta dos ovos do sistema porta para o 
aracnoideo inferior, e justificada a conduc- 
ta cirurgica no tratamento dos granulo¬ 
mas, como verdadeiros tumores medu- 
lares. 

Ao publicar este 2° caso de tumor modu¬ 
lar produzido por ovos de esquistosoma 
mansoni, atualiso e complete a bibliografia 
.<obre esquistosomose, e resalto um aspecto 
muito interessante das rea?6es organicas 
a infec 9 rio. 

Tanto os ovos do parasita encontrados 
na niedula. como os acliados posteriomente 
no material curetado das paredes retais. 
estavam mortos, e em torno deles havia 
uma rea?ao tuberculoide. 

0 achado foi homologado a lei imuno- 
biologica de Levandowsky, mas a despeito 
disso fez-se o tratamento especifico anti- 
monial. 

IdafTei. W. E. difunde, com convicqao 
essa teoria, como se ve em Bases Anatomo- 
])atol6gicas da Neuriatria e Psiquiatria— 
Imprensa IMetliodista—Sao Paulo, 1951, 
vol. II pag. 22. 

“Do ponto de vista fisiopatologico, o 
granuloma constitue a expressao hiperer- 
gica da rcagao organica ao agente invasor, 
indicando a fixa ^ao e destrui^fio maxima 
do antigono pelos anticorpos, correspon- 
liendo a lei iniunobiologica de Levandow¬ 
sky.” 


Vale recordar o enunciado desta lei:— 
Quando as bacterias se multiplicam seni 
barreiras no organismo, este responde coni 
uma inflamagao inexpecifica; quando as 
bacterias sao lentamente destruidas pela 
aqao de anticarpos, originam—se os nodu- 
los de extrutura tuberculoide. 

As meticulosas pesquisas urologicas e 
proctologicas no paciente, depois, da ope- 
ra^ao, permitiram excluir a localizagao 
vesical, sendo a sintomatologia urologica 
devida a antiga blenarrogia e as irritagoes 
das sondagens, e por outro lado, a compro- 
var a presenga de ovos de esquistosoma 
mansoni nas paredes reto-sigmoidianas, 
como e pro prio para “habitat” normal 
desse verme. 

O aspecto do granuloma encontrado no 
ato cirurgico foi tao caracteristico, que a 
despeito da excepcional raridade, foi logo 
formulada pelo cirurgiao a hipotese de 
lesao por ovos de esquistosoma. 

Em consequencia da grande incidencia 
da infestagfio pelo esquistosoma em certas 
regioes, onde sao frequentes paraplegias 
rotuladas como sifiliticas, e recomendavel 
tambem pensar na esquistosomose. 

Nos casos em que a prova de Stookey 
for positiva para bloqueio, devera ser 
praticada a perimiclografia com lipiodol, 
unica capaz de revelar com suficiente niti- 
dez o tumor nestes casos. 

Comprovada a parada do contraste eni 
nivel condisente com a sintomatologia 
clinica, estii indicada a intervengfio cirur¬ 
gica, pois nessas condigoes, tanto a tuber- 
culose como a sifilis, a esquisto.somose, ou 
outra qualquer infecgfio passa a ser pas- 
sivel de tratamento cirurgico. 

A despeito de ser esse o 2° caso da 
literatura mondial de tumor modular ope- 
rado, produzido por ovos de schistosoma 
mansoni, deve—se admitir que a ocur- 
rencia possa ser mais frequente. 



Volkmann^s Ischemic Contracture* as a 
Complication of Supracondylar Fractures 
of the Humerus 

HENRY W. MEYERDING, M.D., F.A.C.S., F.I.C.S** 

ROCHESTER, MINNESOTA 


T he disfiguring deformity, with claw¬ 
like hand, shortened, fibrotic and 
dead flexor muscles of the forearm, 
often associated with paralysis and seri¬ 
ous disability, was first described by Volk- 
mann in 1869. He ascribed it to obstruc¬ 
tion of the arterial blood supply, with 
concomitant loss of oxygen to the muscle 
tissue, venous stasis, coagulation and 
death of the muscle tissue. He considered 
tight bandages a factor in the production 
of the deformity and was not optimistic 
as to the results of treatment. Numerous 
reports of cases and contributions to the 
cause, pathologic aspects and treatment of 
the condition have been published since 
Volkmann’s time, but no author has 
claimed a method of cure applicable to all 
types or degrees of this contracture. 

My opinion is that the use of conserva¬ 
tive measures, instituted early, may pre¬ 
vent or to a large degree limit the extent 
of damage to the nerves and muscles after 
the initial trauma. The extension type of 
supracondylar fracture of the humerus 
occurs most commonly in children; it is in 
such a fracture that Volkmann’s ischemic 
contracture occurs with the greatest fre¬ 
quency, In a series of 128 cases I reported, 
the average age of the patients was 8,4 
years; the incidence was greater (71 per 
cent) among boys; among girls it was 29 
per cent. The humerus had been fractured 
in 62 per cent of cases. Unless it is cor¬ 
rected, the deformity and disability tend 
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••Emeritus Member, Section of Orthopedic Sursery, Mayo 
Clinic. 

Custis Leo llali Memoriai Lecture read at the United 
States assembly of the International College of Surgeons, 
Chleayo, Illinois. Sept. 4 , 19f>2 

Submitted for publication Nov. 27, 1932. 


to become more evident; permanent loss 
of function may ensue. 

The physician in charge of such a pa¬ 
tient and the parents of the child concerned 
become much disquieted when treatment 
fails to bring about improvement, and 
they often seek consultation. The time 
that has elapsed since the infliction of 
trauma, the cooperation of the parents and 
the patient, the position of the fragments 
of the fractured humerus, the extensive¬ 
ness of damage to the soft tissues and the 
thoroughness with which methods of 
treatment are carried out—all are impor¬ 
tant factors which influence the prognosis 
and results of treatment (Fig. 1, o and b ). 

Theories as to Cause. — When such a 
calamity occurs to a child, it is natural for 
the parents to demand an explanation for 
it. Unfortunately, in the past, parents 
have erroneously assumed that the physi¬ 
cian in charge of the treatment was un¬ 
skilled or negligent; such is often the basis 
on which malpractice suits are founded. I 
should like to emphasize the fact that 
Volkmann's ischemic contracture occurs 
in the presence of injuries and diseases 
which no physician has attended or for 
which no treatment has been given. How, 
then, is this explained? 

When a fracture occurs, there are al¬ 
ways hemorrhage, clotting of blood and a 
certain amount of trauma to the soft tis¬ 
sues. Arteries, veins and nerves may be 
torn or severed by movement of the sharp • 
edges of the fractured bone, and the peri¬ 
osteum is always stripped away from the 
bone or is pierced, with extravasation of 
blood about the traumatized tissues. The 
posterior displaced position of the frac¬ 
tured condyles of the humerus pulls. 
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Fip. 1.—Volkmiuin's isclieniic contracture in a boy 
S years old, after treatment of a supracondylar 
fracture of the humerus which was treated for 
acute flexion; it, inner aspect; b, outer aspect. 

\vherea.'; the downwjircl ;uid forward dis- 
lilacement of the proximtd fragment, with 
its sharp anterior edge, stretches and 
jnislies, against the arteries and veins or 
liinches them against the structures of the 
forearm (Fig. 2). As a consequence, there 
are comiiression. laceration or even rup¬ 
ture of the blood vessels, and interference 
with normal circulation. The arteries, be¬ 
ing thick-walled, are likely to permit a 
small amount of blood to flow, but the 
veins, being thin-walled, may when com- 
jiressed be entirely closed. 

The usual swelling and edema arising 
from blocking of lymph flow as a result 
of trauma in fi-acture at this site ai'e ag¬ 
gravated when hematoma extends into the 
inelastic envelope-like structure surround¬ 
ing the flexor muscles. These consist of 
the radius, the ulna and their interosseous 
membrane, the deep vaginal and superfi¬ 
cial fascia, the skin and the biceps tendon 
inserting into the radius and the bicipital 
fascia. Tiie brachial artery, passing under 
ti'.e bicipital fascia, and the veins and the 
median nerve of the antecubital area are 
tliim a’'>. subjected to tremendous pres¬ 
sure. Til!' intrinsic jiressure, originating 
:Tt;,.. iirirnary tra.uma. in itself is suffi¬ 


cient at times to cause extensive damage 
to the soft tissues and ischemic contrac¬ 
ture, even though no treatment has been 
administered. 

Rupture of the blood vessels and nerves 
has been observed at operation after 
trauma and fractures about the elbow— 
before manipulation, before the applica¬ 
tion of bandages or casts, and before the 
elbow has been placed in an angle of acute 
flexion after reduction of the fracture. 
Although it is true that hemophilia, Ray¬ 
naud’s disease, prolonged exposure to cold, 
osteomyelitis, embolism and infection 
sometimes are etiologic factors in Volk- 
mann's ischemic contracture in adult per¬ 
sons, it is only rarely that these conditions 
play any part in Volkmann’s ischemic con¬ 
tracture in children which occurs as a 
complication of supracondjdar fracture. 

Volkmavn’s Ischemic Contracture: 
Stage 1.—What arc the siimptoms that 
appear early and permit the physician to 
institute measures to prevent the deform¬ 
ity? Physicians are not always able to 
have their patients hospitalized under the 
watchful care of trained professional per¬ 
sonnel who frequently can observe the cir¬ 
culation of the extremities. Hence, physi¬ 
cians often must depend on parents or 
relatives of the patient for care after the 
fracture has been reduced; the physician 
cannot neglect the other patients in his 
busy practice. This may mean that the 
patient is left comfortable, with adequate 
circulation after manipulation and the ap- 



pi;; 2_Aloulage in an exhibit by the author, 

."^how'ng supracondylar fracture of the humerus 
with the distal fragTnent di.'^placed posteriorly 
and the proximal frapment impiuRmir upon the 
bracliial artery. 
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plication of a retentive dressing, padded 
splints, a split plaster of paris cast or cir¬ 
cular cast open over the antecubital area. 
The parents may be advised to call the 
physician should discoloration, swelling or 
pain become marked. On reexamination a 
few hours later, the fingers and hand may 
have become cyanotic and tender, cold and 
wet. Pain about the antecubital area may 
be increased, and the pulse may be faint 
or absent. 

It is in this first stage, the early peHod, 
that prophylactic measures must be em¬ 
ployed immediately, because the ischemia 
has begun and Volkmann’s ischemic con¬ 
tracture can occur within a few hours. In 
a series I reported, 17.3 per cent of this 
type of contracture occurred within fifteen 
hours. Usually, when the dressing is 
loosened, all bandages are cut to the skin, 
and the elbow is partly extended; the pulse 
appears, and medicine for relief of pain 
is administered. This change of position 
in the presence of oblique supracondylar 
fractures of the humerus may relieve the 
symptoms, and an uneventful convales¬ 
cence takes place. On the other hand, it is 
often the cause of slipping of the fracture, 
which means that the radial pulse may 
become feeble or may be absent. In such 
an instance, instead of experiencing relief 
of symptoms, the patient will complain 
more than before. 

I have seen patients in whom this has 
occurred; remanipulation had been done 
several times by experienced surgeons, 
without relief of symptoms or proper re¬ 
duction of the fragments. The making of 
repeated roentgenograms is of the utmost 
importance in determining the position 
when symptoms continue, because malpo¬ 
sition is one of the contributing causes of 
intrinsic pressure and must be detected. 
In 40 per cent of the Volkmann’s ischemic 
contractures I have seen, malunion was 
present (Fig. 3, a and h). I have had 
patients brought to me at this stage for 
consultation, together with the roentgeno¬ 
grams taken before and after attempted 
reduction, who showed evidence of slight 
contracture with feeble pulse, yet these 


MEYERDING. VOLKMANN'S ISCHEMIC CONTRACTURE 



Fig. 3.—Roentgenogram a, of the arm of a boy 
10 years old who sustained a supracondylar frac¬ 
ture of the humerus in 1924, showing malposition; 
b, view seven months later, after operation in 
which the fracture was reduced and internal fixa¬ 
tion was carried out with two bone screws. The 
physician had brought the patient for e.xamina- 
tion because, when the arm was unflexed, the 
hand became swollen and cyanotic. The physician 
had been unable to reduce the fracture. 

patients have responded well to conserva¬ 
tive nonoperative treatment. 

Volkmann’s Ischemic Contracture: 

Stage 2. —A second stage may occur with¬ 
in a matter of hours or days. In a series 
of my own, 38.5 per cent of contractures 
taking place in this stage occurred within 
two weeks. When the retentive dressing, 
be it adhesive, splints or plaster of paris, 
has been left on for a week on more, an 
impaired radial pulse, pain, cyanosis and 
swelling may persist, with an increase of 
intrinsic pressure and some degree of de¬ 
generation of muscle tissue. Blebs may 
have appeared, sloughs may have occurred 
under the dressing and deformity may 
have become obvious. I have observed lo¬ 
calized gangrene on removal of the fixation 
material within a few days after injury. 

It is far better to suspend the arm by 
overhead traction and to apply warm, 
moist dressings about the elbow extended /■ 
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to 100 degrees than it is to attempt re¬ 
peatedly to reduce the fracture and to 
maintain its reduction by acute flexion. 
Seventy-six per cent of patients with this 
type of contracture whom I have seen had 
had casts or splints, and 21 per cent had 
had bandages applied in flexion, before the 
occurrence of Volkmann’s ischemic con¬ 
tracture. Jones emphasized the danger of 
treating these fractures by means of acute 
flexion. The exertion of traction thi-ough 
the olecranon by means of a Kirschner 
wire, with the elbow elevated on a soft 
pillow, may be an excellent manner of 
caring for the arm during such a period. 

Collateral circulation may prevent gan¬ 
grene and give some nourishment to the 
muscles, but should the symptoms persist 
in spite of the foregoing measures there 
should be no hesitation in obtaining expert 
consultation and resorting to surgical in¬ 
tervention. Drainage of the compressed 
areas under the deep fascia by longitudinal 
fasciotomy alone may give benefit. If the 
swelling is extreme it may be impossible 
to draw the skin together: in that event 
there would be danger of infection in the 
devitalized tissues. Antibiotic agents and 
modern aseptic surgical technic, however, 
have largely obviated the complication of 
infection. 

The fracture may be reduced when fas¬ 
ciotomy is performed, or reduction may be 
jiostponed until swelling has subsided. It 
is my opinion that reduction and fixation 
of the condyles b.v means of Kirschner 
wires, screws, external pinning, or trac¬ 
tion on the olecranon process are impor¬ 
tant in lessening the intrinsic pressure. A 
combination of procedures carried out at 
the time of operation in this stage of cir¬ 
culatory impairment, designed to reduce 
the fracture and to maintain reduction by 
internal fixation without use of the flexed 
position, and with fasciotomy and evacua¬ 
tion of the hematoma, is the treatment I 
prcier at this critical time. The surgeon, 
ii' well as the iihysician who has had 
cr.arve o: tlie jiatient from the time of in- 
'.vii! h.. wise to keei) a careful history, 
'-• yiti'.cr with the jihysical ob.servations; 


the presence or absence of the radial pulse, 
and the color and degree of swelling. The 
degree of paralysis, if present, should also 
be recorded. All roentgenogx'ams should 
be preserved. Consultation is appreciated 
bj’’ members of the family, and a better 
appreciation of the gravity of the situation 
results when earl.v expert advice is sought. 

The ambulatory treatment of patients 
who have such fractures, with traction on 
the olecranon process or external pinning 
and the use of an airplane splint or a body 
cast, with the arm resting in a trough of 
plaster of paris, lessens the tendency 
toward swelling and is an excellent method 
of treatment. It can be emplo.ved imme¬ 
diately after fracture and reduction by 
the closed or open method, and after a 
period of recumbency following operations 
for the prevention or correction of the de¬ 
formity of Volkmann’s ischemic contrac¬ 
ture. Why so many patients with fractures 
and associated impaired circulation are 
permitted to be ambulatory, in spite of 
obvious swelling and cyanosis aggravated 
by the arm’s hanging at the side of the 
body and held in an acute flexion, is hard 
to understand. 

Volkmaiin’s Ischemic Covfracfvrc: 
Stage 3 .—In this stage, some ossification 
is evident in the hematoma, the hand is 
numb and cold; the forearm shows some 
atrophy and is held in pronation; there is 
flexion and re.striction of the elbow motion, 
and the clawhand deformity is evident. 
This stage may occur several weeks or 
months after the fracture; 44.2 per cent 
of instances of Volkmann’s ischemic con¬ 
tracture in my series were discovered in 
this stage. The distal phalangeal joints 
are flexed, the metacapophalangeal joints 
are hyperextended, and when the flexed 
wrist is forced backward the fingers arc 
drawn into the palm (Fig. 4). With the 
wrist acutely flexed, the fingers can be 
straightened. If the damage to the mu.s- 
culature is not too serious, the prognosis 
for return of function is good. 

The treatment of choice is the use of 
Jones splinting and gradual e.xtension, or 
one of the modifications of this method. 
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Fig. 4.—Degeneration and fibrosis of muscular tissue in an in¬ 
stance of Volkmann’s ischemic contiacture one year after the 
onset; X75. 


Jones advocated the use of formed zinc 
padded splints, applied with the patient’s 
wrist flexed and the fingers straightened. 
Next, he extended the splints over the 
hand, thus holding the hand and fingers 
in the same plane. Finally, the splint was 
made to include the forearm. Gradual ex¬ 
tension of the wrist and hand was ob¬ 
tained. Active exercises and physiotherapy 
should be employed, and the splints ought 
to be changed frequently. The principles 
involved in this method give excellent re¬ 
sults. 

I have employed modifications of the 
Jones treatment with great satisfaction, 
using such agents as the ever-available 
wooden-bladed tongue depressor or the 
banjo splint with elastic traction (Fig. 
5). Numerous means of obtaining exten¬ 
sion by special splints have been devised. 
The use of physical medicine must be 
stre.ssed. Children with such contractures 
will respond to the kindly care of the phy¬ 
siotherapist and will cooperate if first 
given whirlpool baths and underwater ex¬ 
ercises. Active and assisted exercise is 
not painful. 

The traction and splinting should be 


done with the utmost care, so that the 
pressure on the devitalized tissues which 
might cause necrosis may be prevented. 
At this stage, when displacement is 
marked, fractures can be reduced by open 
operation or by traction through the ole¬ 
cranon process. I have opei’ated in such 
cases by splitting the triceps posteriorly 
and, by means of a specially designed bone 
skid, levering the distal fragment into cor¬ 
rect position, fixed it securely with bone 
screws or a Kirschner wire. During the 
procedure blood usually oozes from the 
antecubital space. Ossification takes place 
posteriorly, under the stripped-off perios¬ 
teum at the distal end of the proximal 
fragment. After reduction of the fracture, 
the periosteum will fall against bone, and 
since there is little or no oozing, excessive 
thickness of the humerus is avoided. The 
operation decreases the intrinsic pressure 
in the antecubital space and between the 
fractured fragments under the stripped- 
off periosteum posteriori}'. Intrinsic pres¬ 
sure in the forearm is further I'cUcved by 
a long incision made medially to the 
palmaris longus muscle and extending 
through the deep vaginal fascia and blood 
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Fig:. 5.—Author’s method of using the banjo splint; n, outer aspect; b, inner aspect. 


clot and necrotic tissue removed. The bi¬ 
cipital fascia may be sectioned and the 
brachial artery, which lies underneath it, 
inspected. 

A well-padded moist alcohol dressing is 
loosely applied without splints or circular 
cast, and the arm is elevated on a pillow 
or suspended with the elbow on a pillow 
some active movements. Conservative 
physiotherapy is begun as soon as the 
wound is healed. 

Volkmann’s Ischemic Contracture : Stage 
It- — The fourth stage occurs after 
months or even years have intervened 
since the time of injury. During the in¬ 
terim the deformity has persisted in spite 
of treatment and presents a problem that 
challenges the most expert surgeon. The 
degenerated, fibrotic and necrotic muscles 
maj’’ still contain some areas of viable tis- 
tue which, if given an opportunity, may 
recover function. There is atrophy of the 


entire arm. Growth in the length of the 
bone, with contracted capsules, restricts 
extension by the usual splinting or trac¬ 
tion. Scars remaining from sloughs and 
adhesions compress what viable soft tis¬ 
sues remain, so that muscles, blood vessels 
and nerves cannot function normally. 

It is now obvious that no operation can 
restore full function. On the other hand, 
salvage of some measure of function and 
improvement in the appearance of the arm 
by surgical measures and prolonged post¬ 
operative physical medicine is still pos¬ 
sible. This is the period when the experi¬ 
enced and skillful surgeon offers the only 
hope. He will give his prognosis only after 
careful evaluation of what remains of the 
soft tissues. He knows he cannot promise 
complete return of function in such cases 
as these, in which the condition is of long 
standing. He will select the type or types 
of surgical procedure he thinks will permit 
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correction of the deformity and restora¬ 
tion of a measure of usefulness in the arm 
and hand. The surgeon knows that with¬ 
out postoperative physiotherapy his efforts 
can rarely obtain the maximum of im¬ 
provement. Splinting and traction are re¬ 
quired to aid in, or to maintain, correction 
of position while early active and assistive 
movements are carried out. As the ap¬ 
pearance improves, and as evidence of re¬ 
turn of useful function comes to hand, the 
patients renew their efforts in cooperating 
with the surgeon. The color and the cir¬ 
culation in the parts improve; the hand 
may lose its clammy sensation; more blood 
reaches the muscles, and a degree of re¬ 
covery of movement is achieved, all of 
which indicates that there was more resid¬ 
ual functional tissue than was thought. I 
estimate that improvement in appearance 
and function followed treatment in 76 per 
cent of cases in my series. 

Surgical Aspects: What are some of 
the stirgical procedures that can be ein^ 
ployed when the contracture is of long 
duration and deformity is extensive? 
I believe that tendon lengthening is the 
most useful of the surgical procedures. I 
have employed it with satisfactory results, 
always with postoperative splinting or 
traction and physiotherapy. 

Through an anterolateral incision ex¬ 
tending from the wrist upward, the skin 
and fascia are divided so as to expose the 
superficial and deep flexor muscles and 
tendons. Scar tissue and tight intermus¬ 
cular fascia are excised; nerves, tendons 
and blood vessels are relieved of pressure 
from adhesions and tight superimposed 
fascia. Tendons are lengthened by two 
oblique incisions 2.5 cm. apart, three- 
fourths of the distance across the tendons. 
Stretching is done by opening a forceps 
passed underneath. All the contracted ten¬ 
dons are lengthened by this means. These 
muscles usually are the palmaris longus, 
flexor carpi radialis and ulnaris and pro¬ 
nator radii teres; or, in severe contracture, 
the flexor sublimis digitorum, the fle.xor 
longus pollicis and flexor profundus digi¬ 
torum. Supination is treated by section or 
e.xcision of the pronator radii teres and 
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pronator quadratus muscles, manipulation 
and postoperative use of a supination 
splint. 

Inspection of the brachial artery may 
show need for section of the bicipital fas¬ 
cia and may disclose scar tissue. If there 
is limitation of extension of the elbow, 
excision of the capsule anterior to the joint 
may help. Malunion, in which the distal 
fragment of the humerus is displaced 
posteriorly, often is the cause of impaired 
motion; osteotomy, with internal fixation 
in a normal position, may be of benefit. A 
tourniquet as a rule is not used, but if it 
is, it is applied only at intervals, and then 
just long enough to control bleeding. Gen¬ 
erally, there is little bleeding in the scar¬ 
like tissue. The skin is sutured, and well- 
padded splints are applied to maintain the 
wrist and fingers in extension after force¬ 
ful manipulation. 

When this form of tendon lengthening 
is used, the tendons can be seen to tear and 
stretch sufficiently, yet strands of their 
fibrous tissue continue to hold them to¬ 
gether. I have not found it necessary, 
after such tendon lengthening, to loosen 
the muscular attachments at the internal 
epicondyle. Traction with a banjo splint, 
with the use of adhesive to the fingers and 
rubber bands, is useful in gaining further 
extension if desired, and it permits the 
fingers to be exercised actively. After this 
method of care, and with the removal of 
splints, physical therapy can be carried 
out within a few days. 

Convalescence is marked by the change 
in appearance of the arm, the improve¬ 
ment in color as a result of better circula¬ 
tion and an unlooked-for ability to move 
the fingers. Those in attendance should 
keep an optimistic and cheerful attitude 
throughout the treatment, cause no pain 
by the excessive use of force and have the 
patient note every change for the better 
as it appears. 

Neurolysis is of benefit. Nerv’es may be 
lacerated or divided during the injury and 
displacement of the bony fragments; I 
have seen the median nerve completely 
severed. The contracture should not be 
attributed to damage to nerve.s when scars, 
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adliesions and depeneralion ai’c obvious at 
operation. It is my o])inion the condition 
of the nerves, unless they were injured at 
the time of the primary accident, in trans¬ 
portation or during manipulation, is sec¬ 
ondary to the ischemia. The beneficial re¬ 
sults of neurolysis may be partially due 
to the opening up of the tissues during 
operation and the after-care. A complete 
neurologic examination is indicated in 
evei'y case of Volkmann’s ischemic con¬ 
tracture. A record should be kept of the 
extent of paralysis and the time of its on¬ 
set. When the tissues of the forearm are 
squeezed sufficiently by internal jn'essure 
and aggravated by tight splinting and un¬ 
yielding circular dressings to cause death 
of the muscles, it is to be expected that 
there will also be a measure of nerve de¬ 
generation. In my series the radial nerve 
was most commonlj’’ involved. 

Section of the common origin of the 
flexor muscles at the internal or mesial 
epicondyle and stripping them downward 
releases the contracture to some degree 
and may be combined with tendon length¬ 
ening when there is marked shortening. 
The usual postoperative stretching and 
physiotherapy are carried out. 

In long-standing deformities the growth 
of bone may be sufficient to cause protru¬ 
sion, and the wrist may be flexed to such 
a degree as to cause dislocation. The in¬ 
elastic, cordlike muscle and tendons do not 
lengthen with the growth of the patient; 
they remain shortened. No sudden great 
force will lengthen them; the finger could 
be torn off before the contracted tissues 
would stretch. It is sometimes, though 
rarely, necessary to remove sufficient bone 
to obtain an extended wrist and hand. 
This may be done by resection of one or 
two rows of carpal bones or by removal 
of part of the radius and ulna. When re¬ 
section of the carpal bones is performed, 
it is advisable to carry out arthrodesis of 
the wrist Avith a bone graft and to obtain 
an angle of extension of 20 degrees. 
Enough bone should be removed to alloAV 
the Avrist to be placed in the desired posi¬ 
tion Avithout great tension. 

When fusion has occurred, the oppor¬ 


tunity arises to use muscle transplanta¬ 
tion. The exterior car])i and the supinator 
longus muscles may be transplanted to re¬ 
inforce the Aveakened or useless flexor 
tendons of the fingers. In the United States 
orthopedic care is much more readily 
aA'ailable than formerly, and such degrees 
of bone deformity as ])rotrusion of the ra¬ 
dius and ulna are rarel.v seen. 

Operations for the relief of stiffne.ss of 
the elbow in cases of long-standing Volk- 
mann's contracture may require excision 
of scar tissue at the fold of the elboAv. 
Sloughing in this area as a result of hold¬ 
ing the arm in acute flexion, Avith resulting 
maceration, is not infrequent. Capsulec- 
tomy may be done if the capsule is in- 
A'oh'ed. Malunion, in Avhich the condyles 
unite Avith backAvard displacement, re¬ 
quires removal of a Avedge-shaped piece of 
bone and internal fi.xation. Combinations of 
such procedures and even arthroplasty are 
sometimes needed to obtain a satisfactory 
result. Stiffness of the shoulder, Avith lim¬ 
ited abduction and rotation, occurs; it is 
ti’eated by manipulation and physio¬ 
therapy. 

The benefits to be had from block of the 
stellate ganglion and sympathectomy ap¬ 
pear to be gained AA'hen the condition is 
in an early phase. 

Volkmnvn’s Ischemic Contracture: 
Stage 5. —The fifth and last stage (Fig. 
6) denotes the condition of those unfortu¬ 
nates Avho have lost all poAver to move the 
forearm, haA'e extreme atrophy and suffer 
from trophic ulcers and temperature 
changes. The extremity is so useless and 
so unsightly that the patient actually 
might do better Avith a prosthesis. 

REPORT OF CASES 

Case 1 (Supracondylar Fracture Followed 
hy Volkmannts Ischcmtic Contracture) . —A boy 
7 years old Avas admitted to the Mayo Clinic 
Avi'th a history of sustaining a siipracondjdar 
fracture of tlie left humerus three and a half 
months earlier. The fracture had been reduced 
immediately; anterior and posterior splints had 
been applied and held Avith adhesiA^e. The ai’m 
had begun to SAvell; it became cold and turned 
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black. The physician removed the splints fif¬ 
teen hours later; three days later the patient 
was taken to another physician, who treated 
the arm with hot applications and elevation. 
Roentgenograms showed malposition of frag¬ 
ments. The arm was remanipulated. The par¬ 
ents were told that a blood vessel had been 
injured. The forearm became black, and the 
pulse was absent. Later the arm became swol¬ 
len and open reduction was performed, after 
which splints were applied. One month after 
the original injury, flexion of the wrist and 
fingers was noticed; there was no treatment 
after these measures. 

Examination at the clinic showed a scar 
posterior to the elbow; there was a large scar 
over the radial surface of the forearm, from 
pressure. Splints of the Jones type were ap¬ 
plied, and the parents were advised to carry 
on further splinting and physiotherapy at 
home under their local physician’s supervision. 
The patient was seen from time to time, and 
definite improvement was noted. Sixteen 
months later the parents wrote that there had 
been gradual improvement in the condition of 
the arm; there was more power in the flexors, 
and the size of the hand had increased. 

Case 2 (VoVcmann's Ischemic Contracture 
of the Right Arm After Supracondylar Frac¬ 
ture). —A boy 9 years old fell from a horse 
ten and a half months prior to his admission 
to the clinic. At the time of the fall he had 
sustained a supracondylar fracture of the hu¬ 
merus. His physician had made roentgeno¬ 
grams immediately, administered an anesthetic 
agent, reduced the fracture and applied splints 
with the elbow at right angles. So much pain 
and swelling had followed this treatment that 
it had been necessary to give anodynes for re¬ 
lief. When the splints were removed it was 
seen that sores had developed; the fingers and 
wrist were flexed and stiff, and the elbow could 
not be straightened. The patient had been 
brought to the clinic because of increasing 
deformity and disability of the right ai*m. 

Examination disclosed a typical Volkmann’s 
ischemic contracture, with 60 degrees of mo¬ 
tion in the elbow. Conservative treatment, 
consisting of the gradual extension method 
and physiothrapy, were tried for seven weeks 
without definite improvement. Pressure sores 
developed. A consultation was held, after 
which the flexor tendons of the wri.st and fin¬ 
gers were lengthened, and the hand and wri.st 
were manipulated and put up temporarily in 
extension in a cast. Aher the operation the 
patient was discharged, showing decided im- 
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Fig. 6.—Two aspects of the arm of a patient 19 
years old who had been treated ten years previ¬ 
ously by band.'Hging of the fracture with the arm 
in acute flexion. This patient had received many 
forms of treatment, without benefit. There was 
no function in the arm, and the elbow and should¬ 
er were stiff. 

provement. He was advised to continue treat¬ 
ment at home. 

Case 3 (Volkmann's Ischemic Contracture 
of the Left Arm After Supracondylar Frac¬ 
ture). —A girl 9 years old was brought to the 
clinic with a history of having sustained a 
supracondylar fracture of the left humerus 
five years prior to admission. The fracture 
had been treated by acute flexion, but "swell¬ 
ing and blackness" caused removal of the 
dressings. A cast had been applied and re¬ 
moved at the end of six weeks. The left wrist 
and fingers became flexed and clawlike. Mo¬ 
tion at the elbow w’as good. The patient had 
been taken to many phj’siclans and had re¬ 
ceived much treatment, without benefit. 

Examination showed the patient to have a 
typical Volkmann’s ischemic contracture, with 
the wrist flexed to 170 degrees. Tendon 
lengthening wa.s performed; the tendons w'cre 
fairly free, and were lengthened with correc¬ 
tion of the flexion deformity, A dorsal splint 
was applied. The patient showed definite im¬ 
provement after operation and physiotherapy, 
and returned home. Twenty-eight pths la¬ 
ter the father wrote that the o 
been successful, and that the le 
almost as good condition as the 

Case 4 (Voll'mann'B Ische 
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of ihc Left Arm After a Compnovd Siipracmt- 
djllar Fracture). — A sludont 20 years old 
staled that eiglit years prior to his admission 
to the clinic he had sustained a compound, 
supracondylar fracture of the left arm. The 
arm had been placed in a cast immediately, 
after which pain and swelling of the hand and 
forearm had developed. On the fourth daj' 
the cast was split; blistcj's were seen on the 
wrist, and the lingers were flexed, with loss of 
sensation. The arm was kept in splints for 
two months. 

Examination showed marked atrophj' of the 
left forearm, limitation of motion at the elbow, 
right-angle contracture of the wrist and hyper¬ 
extension of the metacarpophalangeal joints. 
The fingers were flexed. There were scars from 
pressure splints and atrophy and shortening 
of bone, which complicated the prognosis. A 
guai'ded prognosis was given. 

At operation the tendons were found matted 
together in a firm mass. The median nerve 
apparently had been entirely destroyed by 
pressure. The wrist was brought out into ex¬ 
tension with difficulty, after which the tendons 
were lengthened and splints applied. There 
was primary healing. Improvement of posi¬ 
tion resulted, and the patient was allowed to 
return home. He was advised to continue with 
physiotherapy. He retunied here a year later, 
at which time he was delighted with the cos¬ 
metic result. He was able to drive a car and 
said he was able to do farm labor. Improve¬ 
ment continued. 

Case 5 (Volkmann’s Ischemic Contracture 
After Supracondijlar Fracture, With a Func¬ 
tionless Left Arm ).—A student 19 yeai's old 
reported at the clinic, saying that he had 
fractured the left elbow in a fall from a bicy¬ 
cle ten years before. Tight bandages had been 
applied to the forearm for a week after the 
accident; during this time he had suffered 
severe pain and had cried continually. The 
dressings had been removed at the end of the 
week; blistei's and open ulcers of the skin had 
developed. This contracture was of the most 
severe gi-ade (fifth stage), and operation 
would have offered no benefit so far as im¬ 
proving the function of the hand was con¬ 
cerned. Amputation and the use of an arti¬ 
ficial arm were advised. 

SUMMARY AND CONCLUSIONS 

Volkmann’s ischemic contracture occurs 
most commonly as a complication of supra¬ 


condylar fi’acturcs of the humerus in 
children. The acute flexed position of the 
elbow after reduction of the fracture is an 
important factor in increasing the intrin- 
.sic pressure of the arm. 

Not one but several factors are involved 
in the production of Volkmann’s i.schemic 
contracture. These factors consist of in¬ 
jury in association with supracondylar 
fracture, intrinsic or extrinsic pressure or 
both, inhibited venous outflow while a 
slight ai'terial inflow continues, combined 
with immobilization, hematoma, lymph 
stasis and edema. These prevent oxygena¬ 
tion of the soft ti.ssues of the forearm, with 
resulting degeneration, fibrosis and necro¬ 
sis and replacement of the normal muscle 
by shortened inelastic scar tissue. 

Constant care in maintaining an ade¬ 
quate circulation of the soft tissues is the 
most important prophylactic measure in 
the prevention of Volkmann’s ischemic 
contracture during the treatment of chil¬ 
dren who have supracondylar fractures. 
The fracture should be accurately reduced 
and maintained in the corrected position 
Avithout impairment of the circulation. To 
accomplish this, resort to skeletal traction 
or external or internal fixation may be 
necessary. The loosening of dressings and 
the removal of splints maj’' result in dis¬ 
placement of the reduced fragments and 
result in malunion. 

Roentgenograms should be made before 
and after reduction, in both the lateral 
and the anteroposterior position, and at 
intervals during treatment; these roent¬ 
genograms should he preserved. 

Records as to the time of injury, physi¬ 
cal observations and type of treatment 
used should be made; especial attention 
should be paid to the condition of the pulse, 
and evidence of paralysis, if present, 
should be recorded. The initial injuiy may 
have ruptured blood vessels or nerves. 
Volkmann’s ischemic contracture can oc¬ 
cur in cases in which no physician has 
seen or ti-eated the patient; in such in¬ 
stances it is a result of trauma, fracture, 
hemophilia, infection or circulatory dis¬ 
ease. Hematoma following an injury Avith- 
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out fracture but with lymph stasis and in¬ 
trinsic pressure produces edema which 
may be of such degree as to interfere with 
the blood supply. It thus causes degenera¬ 
tion, fibrosis or necrosis of the muscles. 
Reduction of the fracture may be tempo¬ 
rarily delayed while measures to preserve 
the viability of the soft tissues are carried 
out. Function of the arm and hand is more 
important than perfect union of the frac¬ 
ture. 

When a feeble or absent pulse persists 
in spite of changing of dressings and po¬ 
sition of the elbow, no time is to be lost 
in resorting to surgical treatment. The 
most important benefits then result from 
the making of a long incision medial to 
the palmaris longus muscle, through the 
deep vaginal fascia, and drainage of the 
hematoma. Extension of the incision per¬ 
mits section of the bicipital fascia, inspec¬ 
tion of the brachial artery and reduction 
of the fracture followed by internal fixa¬ 
tion. 

The treatment of Volkmann’s ischemic 
contracture varies, depending on the inter¬ 
val since the time of injury, the degree of 
degeneration of the soft tissues, whether 
or not blood vessels and nerves have been 
ruptured, the degree of deformity and 
whether or not malunion is present. Vari¬ 
ous forms of treatment have been dis¬ 
cussed. Emphasis is placed on the value of 
conservative measures, such as gradual 
stretching and physiotherapy. 

ZUSAMMENFASSUNG 

Die Volkmannsche ischaemische Kon- 
traktur wird mein als Komplikation supra- 
kondyliirer Oberarmbruche bei Kindern 
beobachtet. Die spitzwinklige Beugestel- 
lung des Ellbogens nach Einrichtung des 
Bruches spielt eine wichtige Rolle in der 
Erhbhung des inneren Druckes des Armes. 

An der Entstehung der Volkmannschen 
ischaemischen Kontraktur sind aber einc 
Reihe von Faktoren betciligt. Dazu geho- 
ren die mit der suprakondylaren Fraktur 
einhergehenden Verletzungen, Druck von 
inncn oder aussen oder eine Kombination 
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von beidem, Behinderung des venosen Ab- 
fiusses bei Aufrechterhaltung eines gerin- 
gen arteriellen Zuflusses, Immobilisation, 
Bluterguss, Lymphstauung und Oedem. 
Diese Zustande baeinsraechsigen die Sau- 
erstoffversorgung der Weichteile des Un- 
terarms und fiihren zu Degeneration, Fi¬ 
brose und Nekrose und zum Ersatz des 
normalen Muskels durch verkurztes un- 
elastisches Narbengewebe. 

Unabliissige Aufmerksamkeit in der 
Erhaltung angemessener zirkulatorischer 
Versorgung der Wiechteile ist die wichti- 
gste prophylaktische Massnahme zur Ver- 
hiitung einer ischaemischen Volkmanns¬ 
chen Kontraktur wiihrend der Behandlung 
von Kindern mit suprakondylaren Brii- 
chen. Die Fraktur muss sorgfaltig gesetzt 
und in gnter Position gehalten werden, 
ohne dass der Blutkreislauf beeintriichtigt 
wird. Um das zu erreichen, muss man 
mdglicherweiss zur knochernen Streckung 
Oder zu ausserer odar innerer Fixierung 
schreiten. Lockerung der Verbande und 
Entfernung von Schienen kann bur Ver- 
schiebung der eingerichteten BruchstUcke 
und zur Nichtheilung fuhren. 

Roentgenaufnahmen in seitHcher und 
sagitaller Strahlenrichtung rnUssen vor 
und nach der Einrichtung des Bruches 
und wiihrend der Dauer der Behandlung 
in gewissen Zeitabstiinden ausgefiihrt wer¬ 
den. Die Roentgenbilder mussen aufbe- 
wahrt werden. 

Krankengeschichten mit Angabe des 
Zeitpunktes der Verletzung, mit Befun- 
derhebungen und Angabe der angewand- 
ten Behandlung mussen gefiihrt werden; 
besondere Beachtung muss dem Puls 
geisomes werden, und eswa ainforesanie 
Anzeichen von Lahmung mussen registri- 
ert werden. Die urspriingliche Verletzung 
kann zur Zerreissung von Biutgefassen 
Oder Nerven gefiihrt haben. Eine Volk¬ 
mannsche ischaemische Kontraktur kann 
bei Kranken auftreten, die nie von einem 
Arzt untersucht odor behandelt wurden; 
in solchen Fallen handelt es sich um die 
Folge einer Verletzung, eines Knochen- 
bruches, einer Haemophilie, ei *' Tnfck- 
tion oder einer Zirkulationss 
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aeniatom, las im Anschluss an cine ohnc 
nochenbrucli aber mil Lymphstauung 
lid erhohtem inneren Druck eishcresho- 
^'e Verlektung anffritt, ruft ein Oedcm 
3rvoi', das gennegam umfangreich wer- 
211 kann, uni die Blutversorgung zu be- 
indeni. Auf diese Weise fuhrt es zur 
'egeneration, Fibrose oder Nekrose der 
iuskeln. Die Einricbtung eines Bruches 
luss unter Unistanden so lange aufgescho- 
en werden, bis Massnalinien zur Erhal- 
iiig der Lebensfahigkeit der Weichteile 
Lisgefiilirt sind. Die Erhaltung der Funk- 
ion des Amies und der Hand ist wiclitiger 
Is eine perfekte Heilung des Bruclies. 

Wenn trotz Wechsels der Verbiinde und 
er Stellung des Ellbogens der Puls 
cliwach Oder untastbar bleibt, muss un- 
erziiglicli zur cliirurgisclien Behandlung 
escliritten werden. Die giinstigsten Er- 
olge werden dann durcli einen langen 
linsclinitt medial vom M. palniaris longus 
urcli die tiefe Selinensclieidenfaszie und 
)raenierung des Haematoms erzielt. 
)urcli Verliingerung des Einsclinitts kann 
nan die Faszie des Bizeps durclitrennen, 
lie Brachialarterie freilegen, den Bruch 
iinrichten und fixieren. 

Die Behandlung der Volkmannschen 
schaemischen Kontraktur hiingt von dem 
;eit der Verletzung verstrichenen Zei- 
:raum, vom Grade der Weichteildegenera- 
;ion, vom Bestehen oder Nichtbestehen 
mn Blutgefass- oder Nervenzerreissungen, 
/om Grade der Entstellung und vom Ein- 
;reten oder Ausbleiben kndcherner Heil- 
Jiig ab. Verschiedene Arten der Behand¬ 
lung werden erortert. Besonders her- 
Korgehoben wird der Wert knoservativer 
Massnahmen wie alhnahlich fortschreiten- 
der Streckung und Physiotherapie. 

RIASSUNTO 

La contrattura ischemica di Volkmann 
viene di solito osservata come complicazi- 
one delle fratture sovracondiloidee dell’o- 
mero nei bambini. La pasizione ad angolo 
acuto del gomito dopo riduzione della frat- 
tura e un fattore importaiitee di aumento 
della pressione interna del braccio. 


Diversi sono i fattori etiologici della 
contrattura ischemica di Volkmann. Que.sti 
fattori sono: il trauma a.s.sociato alia frat- 
tura .sovracondiloidea, la pre.ssione interna 
o e.strinseca o entrambe, un impedimenlo 
alio .scarico venoso mentre continua un 
lieve afllusso arterioso, la combinazione fra 
imniobilizzazione, eniatoma, stasi linfatica 
ed edema. Tali fattori impedi.scono I’ossi- 
genazione delle parti molli dell’avambrac- 
cio, risultandone co.sl degenerazione, fibro- 
si, necrosi e sostituzione del muscolo 
norniale con un tcssuto anelastico e cicatri- 
ziale. 

La pin importante misura profilattica 
della contrattura ischemica di Volkmann 
durante la cura di fi-atture sovracondiloi¬ 
dee in bambini e ilmantenere costantemen- 
le una circolazione adeguata nelle parti 
molli. La frattura deve essere accurata- 
mente ridotta e mantenuta in posizione 
corretta senza ostacolo al circolo. Per ot- 
tenere questo puo essere necessario ricor- 
rere alia trazione trans-scheletrica o alia 
flssazione interna o esterna. 

L’allentarsi della fasciature e la rimozi- 
one delle stecche puo produrre lo sposta- 
mento dei frammenti ridotti e un consoli- 
dameiito vizioso. 

Si dovrebbero fare radiogrammi prima 
e dopo la riduzione, tanto in proiezione 
laterale che antero-posteriore, ripentendoli 
poi periodicamente durante la cura; quest! 
radiogrammi dovrebbero essere conserva- 
ti. 

Bisogna tener conto del momento del 
trauma, dei segni fisici e del tipo di cura 
eseguito; bisogna porre speciale attenzione 
alle condizioni del polso e annotare, se pre¬ 
sent!, eventuali segni di paralisi. II trauma 
potrebbe aver leso vasi o nervi. La con¬ 
trattura ischemica do Volkmann puo veri- 
ficarsi in malati che nessun medico ha 
visto o curato; in tali casi essa e il risultato 
di traumi, fratture, stati emofilici, malattie 
circolatorie o infettive. Un ematoma con- 
seguente a una lesione sensa frattura ma 
con stasi linfatica e aumento della^ pressi¬ 
one interna produce edema che puo essere 
di grado tale da ostacolare I’afflusso sangu- 
igno. Esso quindi causa degenerazione, 
fibrosi, necrosi dei tessuti e dei muscoli. 
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Si puo temporaneamente rimandare la 
riduzione della frattura mentre si mettono 
in opera le misure profilattiche per pre- 
servare la vitalita delle parti molli. La 
funzione del braccio e della mano e piu 
importante di un perfetto consolidamcnto 
della frattura. 

Quando il polso si mantiene debole o 
non ricompare anche dopo la rimozione dei 
bendaggi e il cambiamento di posizione del 
gomito, non si deve perdere tempo nel 
ricorrere al trattamento chirurgico. I ri- 
sultati migliori si ottengono facendo una 
lunga incisione medialmente al muscolo 
lungo palmare attraverso la fascia pro- 
fonda e drenando Tematoma. L’estensione 
della incisione permette la sezione della 
fascia bicipitale, Tispezione deU’arteria 
brachiale e la riduzione della frattura se- 
guita da inchiodamento. 

La cura della contrattura ischemica di 
Volkmann varia a seconda del tempo tras- 
corso dalla lesione, del grado di degenera- 
zione delle parti molli, a seconda se i vasi 
sanguigni o i nervi sono stati o no lesi, 
a seconda del grado di deformita e se sia o 
no presente un vizio di consolidamento. 
Vengono discussi i vari tipi di cura e 
viene dato particolar rilievo al trattamen¬ 
to conservativo come I’allungamento gra¬ 
duate e la fisioterapia. 

RESUMfc 

La contracture ischemique de Volkmann 
est la complication usuelle des fractures 
supra-condylaires de I’humerus chez les 
enfants. 

L*auteur repasse en detail toute la 
pathologic de cette affection. Il insiste sur 
les precautions a prendre pour maintenir 
une circulation adequate apres la reduction 
de la fracture. Ceci peut se faire par une 
traction sur le squelette. Des radiographies 
doivent etre faites avant et apres le traite- 
ment orthopedique a intervalles reguliers. 

L’auteur donne aussi ses recommanda- 
tions quant a I’etat general du patient: 
surveillance du pouls, recherche de signes 
de paralysie, ruptures vasculaires, etc. De 
tous les traitements recommandes, le trai- 
tement conservateur doit etre encourage. 
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No uno, sino varies factores se encuen- 
tran complicados en la produccion de la 
contractura isquemica de Volkman. Estos 
factores consisten en lesion asociada con 
fractura supracondilar, presion intrinsica 
6 extnnseca 6 ambas, inhibicion del aflujo 
venoso raientras que un ligero aflujo 
arterial continua, comfainado con inmovili- 
zacion, hematoma, estasis linfatico y ede¬ 
ma. Esto previene la oxigenacion de los 
tejidos blandos del antebrazo con la dege- 
neracion consiguiente, fibrosis y necrosis 
asi como remplazameinto del musculo 
normal por tejido cicatricial inelastico y 
acortado. 

La medida profilactica mas importante 
en la prevencion de la contractura isque¬ 
mica de Volkman durante el tratamiento 
de ninos con fracturas supracondilares 
es el cuidado consiante del mantenimiento 
de una circulacion adecuada a los tejidos 
blandos. La fractura debe ser reducida 
adecuadamente y mantenida en la posicidn 
correcta sin perturbacion de la circula¬ 
cion. Para llevar a cabo esto puede ser 
necesario acudir a la traccion esqueletica 
6 fijacidn e.xterna 6 interna. El afiojami- 
ento de los apositos y la supresion del enye- 
sado puede producir desplazamiento de los 
fragmentos reducidos y union viciosa. 

Deben hacerse roentgenogramas antes 
y despues de la reduccion, en ambas posi- 
ciones, lateral y anteroposterior, y a inter¬ 
vales durante el tratamiento. Estos roent¬ 
genogramas deben ser conservados. 

Deben hacerse registros sobre el tiempo 
de la lesion, observaciones fisicas y tipo 
de tratamiento, debe ponerse atencion es¬ 
pecial al estado del pulso y evidencia de 
pariilisis, si esta se encuentra, debe ser 
registrada. La lesion inicial puede haber 
lesionado vasos 6 nervios. La contractura 
isquemica de Volkman, puede ocurrir cn 
casos en los cuales ningun medico ha visto 
6 tratado al paciente, siendo un resultado 
del trauma, fractura, hemofilia, infeccion 
6 enfermedad circulatoria. 

El hematoma consccutivo a una lesion 
sin fractura, pero con estasis linfatico y 
presion intrinseca puede ser de tal grado, 
como para interferir con la vasculariza- 
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cion, produciendo degeneracion, fibrosis 6 
necrosis de los miisculos. La reduccion de 
la fractura puede ser demorada temporal- 
mente mientras se instituyen medidas para 
la conservacion de la viabilidad de los 
te.iidos blandos. La funcion del brazo y 
la mano es miis importante que la union 
perfecta de una fractura. 

Cuando a pesar del cambio de apositos 
y la posicion del codo persiste un pulso 
debil 6 no puede ser apercibido el pulso, no 
debe perderse tiempo para acudir al trata- 
miento quirurgico. Los beneficios mas im- 
portantes resultan de una incision larga, 
interna al musculo palmar mayor, a traves 
de la fascia profunda y drenaje del hema¬ 
toma. La extension de la incision permite 
la seccion de la fascia del biceps, inspec- 
cion de la ai'teria braquial y reduccion de 
la fractura seguida de fijacion interna. 

El tratamiento de la contractura isque- 
mica de Volkman varia, dependiendo del 
tiempo transcurrido desde la lesion, el 
grado de degeneracion de los tejidos blan¬ 
dos, la presencia 6 ausencia de lesion de 
vasos sanguineos y nervios, el grado de 
deformidad y la presencia 6 no de union 
viciosa. Han sido discutidas varias formas 
de tratamiento. Se hace enfasis sobre el 
valor de las medidas conservadoras, tales 
como el valor del estiramiento y la fisio- 
terapia. 

sumArio 

A contractura isquemica de Volkmann 
e mais comumente observada como com- 
plicaqao das fraturas supra-condilares do 
humero na crianqa. 

Nao apenas um, poreeni inumeraos fa- 
tores, se reunem na produqao da chamada 
sindrome de Volkmann; consistem eles em 
lesao associada a fratura supra-condiliana; 
pressao intrinseca ou extrinseca, ou mes- 
mo ambas associadas; perturbaqoes de cir- 
culagao venosa e arterial; imobilizagao; 
hematoma; estase linfatica; edema. Tudo 
isso cuita a exigenagao dos tecidos moles 
do ante-braco, resultando a degeragao, fi¬ 
brose e necrose, com todas as perturbagoes 
musculares conhecidas. 

Os constantes cuidados na manutengao 


de uma circulagao adequada das partes 
moles sao os meios profilaticos mais efica- 
zes na prevengao da contractura isquemica 
de Volkmann nas criangas acometidas de 
fraturas supra-condilianas do humero. A 
fratura deve ser cuidadosamente reduzida 
e imobilisada em posigao correta sem qual- 
quer pre.iuizo para a circulagao. 

Radiografias devem ser feitas antes e 
apos a redugao da fratura, nas posigoes 
lateral e antero-posterior, repetindo-se es- 
tas, com intervalos, durante o tratamfento. 

A observagao deve ser bem cuidadosa, 
observando-se o tempo da lesao, exame fi- 
sico cuidadoso, tipo do tratamento feito, 
etc. Uma especal atengao deve ser dada ao 
tipo do pulso. A lesao inicial pode ter 
provocado rutura de vasos sanguineos e 
nervos. A contratura isquemica de Volk¬ 
mann pode ocorrer em casos em os quais 
nenhum medico vio ou tratou dos doentes; 
em tais casos e resultado de traumatismo, 
fratura, hemofilia, infecgao ou doenga cir- 
culatoria. Um hematoma consequente a 
uma lesao, sem fratura, porem com estase 
Ijnfatica e pressao intrinseca produz ede¬ 
ma que pode, em certos graus, interferir 
na circulagao sanguinea, causando degene- 
ragao, fibrose ou ncrose dos musculos. A 
redugao da fratura deve ser temporaria- 
mente abandonada enquanto medidas para 
preservagao dos tecidos moles sao adota- 
das. A fungao do brago e da mao e mais 
importante que a perfeita-redugao de uma 
fratura. 

Nao se deve perder tempo quando per¬ 
siste um pulso debil ou mesmo ausente, 
adotando-se logo um tratamento cirurgico. 
Beneficios os mais importantes resultam 
quando se precede uma longa incisao me- 
diana sobre o musculo longo-palmar, atra- 
ves o fascia prof undo, drenando-se o hema¬ 
toma. A extensao da incisao permitira a 
a secgao do fascia bicipital, a inspegao da 
arteria braquial e a reducao da fratura 
atraves fixagao interna. 

0 tratamento da contratura isquemica 
de Volkmann varia, dependendo da du- 
ragao e do tempo da lesao, do grau da de-. 
generagao dos tecidos moles, de existirem 
ou nao lesoes de vasos sanguineos e nervos, 
do grau da deformidade, e, tambeni, da 
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existencia ou nao de separa^ao ossea. Sao 
discutidas as varias formas de tratamento, 
sendo real§ados os meios conservadores, 
tais como a distensao gradual e a fisio- 
tei'apia. 
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NINTH INTERNATIONAL CONGRESS, 1954 
Under the Sponsorship of the Brazilian Government 


Notice to AH Members of the International College of Surgeons: 

The House of Delegates on May 9,1952, in Madrid, Spain, decided that the 
City of Sao Paulo would be the meeting place of the next International Con¬ 
gress, approving the suggestion of His Excellency the Governor of the State, 
Prof. Dr. Lucas Nogueira Garcez. Brazilian members of the Board of Trustees 
were appointed to the Commission organizing the Congress, under the direc¬ 
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and Secretary General for South America. 
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1954. The official topics are (1) experience with socialized medicine in differ¬ 
ent countries, (2) new uses of radiology with contrast media in the various 
surgical specialties, and (3) e.xperience with antibiotics in all branches of 
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to being one of the most memorable ever held, will add much to the common- 
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Total Pancreatectomy 

ICHIO HONJO, M.D., AND CHISATO AKAKI, M.D., F.I.C.S.* 

KYOTO, JAPAN 


A REVIEW of the literature concern¬ 
ing total pancreatoduodenectomy 
shows that in only a small number 
of cases was operation performed with 
a survival of more than three months.* 
Even in recent years, surgeons rarely have 
dared to try this operation, as the final out¬ 
come is not sufficiently predictable. 

I have, therefore, attempted to make a 
comparative study of the postoperative 
physiologic changes in men with those in 
dogs, in order to evaluate the applicability 
of this operation in men. 

At first, a brief remark in connection 


From the First Sureionl Division, Kyoto University Medi¬ 
cal Schooi Hospital. 

•Professor of Surtrery, Kyoto University. 
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with the operative procedure used may be 
mentioned. 

It is needless to say, if one wishes to 
obtain accurate data on total pancreatec¬ 
tomy, the pancreas should be extirpated 
alone and the neighboring organs left in¬ 
tact. However, the pancreas is anatom¬ 
ically so closely related to the duodenum 
that complete removal of the former with¬ 
out causing necrosis of the latter is nearly 
impossible. 

If, to avoid the necrosis, one leaves some 
part of the pancreatic head attached to 
the duodenum, the postoperative physio¬ 
logic picture is not equal to that ob¬ 
served after total pancreatectomy. In ad¬ 
dition, the clinical indication for total 
pancreatectomy is usually a malignant 







WeeKs 

Chart 1.—The ester cholesterol—total cholesterol ratio in totally pancreatoduodenectomized dogs 
under the administration of methionine and pancreatin. 
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Chart 2.—Ester cholesterol—total cholesterol ratio in totally pancreatoduodenectomized dogs to 
•which methionine and pancreatin were not administered. 



Chart 3.--T.KJvels of blood sucar and insulin dosage. This case is a typical example, showing marked 
insulin sensitivity. The height of the shaded area indicates the dosage o^ 'nsni-n «nH »h«. 

the unshaded area the level of blood sugar. 
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Table 1. —Composition of Daily Test Diet 


Rice .100 Gm. 

Barley.100 Gm. 

Dried Fisli . 16 Gm. 

Butter. 6 Gm. 

Protein. 28.11 Gm. 


Fat . 7.91 Gm. 

Carbohydrate 

.161.38 Gm. 

Total 

Calories .808 


neoplasm, for which a combined total pan¬ 
creatoduodenectomy is imperative. 

I have, therefore, investigated the fall- 
oif phenomena after removing both the 
pancreas and the duodenum in animal ex¬ 
periments. 


Table 2. —Absorption Rates 

Administration of 

Carbohydrate Protein Fat Methionine 


Case Before After Before After Before After and 

No. Operation Operation Operation Operation Operation Operation Pancrcatin Comment 


2 . . 79.62 16.02 81.67 4.15 (-|-) *This patient was 

5 . 76.41 79.84 28.33 84.26 (—) ( + ) tested in a relatively 

8 97.29 77.66 81.19 23.57 87.26 36.67 (+) good condition. 

18* 98.61 81.08 78.49 24.29 79.39 45.96 (+) 

18 98.61 70.12 78.49 6.28 79.39 (—) (+) .These tests were 

47 98.46 86.32 75.86 34.45 78.76 39.81 ( + ) earned out m the 

47** 98.46 78.72 75.86 12.56 78.76 12.21 ( + ) period of marked 

______emaciation, 6 weeks 

41 99.05 . 79.01 9.09 90.99 22.68 (—) after the operation. 

47** 98.46 . 75.86 (—) 78.76 (—) (—) 



Chart 4. —Levels of blood sugar and insulin dosage. In this case there was no sign of insulin sensi¬ 
tivity throughout the postoperative course. 
















VOL. XIX. NO. 6 


HONJO AND ARAKI: TOTAL PANCREATECTOMY 



Chart 6.—Levels of blood sugar and insulin dosage (Case 1). Blood sugar level was not determined 
before the fourth postoperative week. 


Tadle 3 .—Pcstopeiativc Absorption Rates in Mon 


of 

Time of Con*tituent» of Tt$t Diet Abiorption Pnte of Panerenttn pnd 

Inveetigation Protein Pot Carbohudrate Protein Fnl Carbohvdrote Methionine 


Case 1 

2 months after 
the operation 

85 Gm. 

40 Gm. 

250 Gm. 

0G7o 

49% 

98%. 

(—) 

Case 1 

5 months after 
the operation 

85 Gm. 

40 Gm. 

450 Gm. 

79rc 

75% 

1007r 

C+) 

Case 1 

6 months after 
the operation 

85 Gm. 

40 Gm. 

450 Gm. 


69% 

100%. 

(-) 

Case 1 

12 months after 
the operation 

87 Gm. 

31 Gm. 

435 Gm. 

39^ 

23% 

CO 

a 

(-) 

Case 1 

12 months after 
the operation 

88 Gm. 

04 Gm. 

410 Gm. 

SOCo 

57''r 

100%- 

(—) 

Case 2 

4 months after 
the operation 

4G Gm. 

20 Gm. 

148 Gm. 

567r 

71% 

99% 

(—) 

Normal person (control) 

85 Gm. 

40 Gm. 

450 Gm. 

84^ 

97% 

100% 

(—) 


1. The Dcvcloppicut of the Fatty Liver 
After Total Pancreatoduodenectomy. — 
With the object of observing liver func¬ 
tions in depancreatized dogs, I have de¬ 
termined the ester cholesterol-total 


cholesterol ratio in the serum once a week 
during the whole survival period. The 
current literature indicates that in pan- 
createctomized dogs in which fatty liver 
developed, there occurred a remarkable 
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Chart 6.—Levels of blood sugar and insulin dosage in Case 4. 



Chart 7.—Results of the insulin tests of normal persons. 
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Chart 8.—Results of insulin test of a totally pancreatoduodenectomizcd person at various intervals 

aftor the operation. 


reduction in the ester cholesterol ratio.- 
Under administration of 5 Gm. of pan- 
creatin and 2 Gm. of methionine per day, 
5 animals survived for more than six 
weeks. The ester cholesterol ratio was 
maintained within the normal range in all 
animals except 1 (No. 8), throughout the 
postoperative course (Chart 1). 

Coincidentally with these data, I could 
find hardly any trace of the fatty liver in 
any of the animals at autopsy, either mic¬ 
roscopically, histochemically or by actual 
measurement of fat in the liver.® 

In the dogs to which methionine and 
pancreatin were not administered the ester 
cholesterol ratio fluctuated widely (Chart 

Table 4. —Absorption Kates in Man and in 
Experimental Animals 


Absorption Rate of 
Protein Fat Carbohydrate 


Persons operated on 77% 867o 98% 

Dogs operated on 21% 1G% 98% 


2) and the fatty liver was observed in 1 
case at autopsy. 

These results informed me that the de¬ 
velopment of the fatty liver could be pre¬ 
vented effectually by the use of methionine 
and pancreatin. Even when I did not ad¬ 
minister these drugs, the fatty liver did 
not ensue in such a high percentage as 
reported in the literature."* 

One of the reasons for these discrepan¬ 
cies in the results may lie in the mode of 
feeding,® because the animals were fed 
boiled rice and barley together with dried 
fish instead of raw lean beef or horse meat. 

An attempt was then make to determine 
the efficiency of the gastrointestinal tract 
after total pancreatoduodenectomy. 

To evaluate this efficiency, I adopted the 
digestion absorption test, determining the 
amounts of organic constituents (protein, 
fat and carbohydrate) in the feces as com¬ 
pared with those in the intaken food, and 
calculated the approximate percentages of 
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food utilization (absorption rates). Table 
1 shows the approximate composition of 
the test diet per daj’- in this experiment. 

After the operation the digestion was 
found to be so heavily impaired in these 
dogs that the feces resembled vomitus and 
greatly increased in volume. 

In spite of the administration of pan- 
creatin together with methionine, the ab¬ 
sorption rates revealed a marked fall, as 
is indicated in Table 2. Especially did the 
absorption rate of fat fluctuate widely; it 
became negative in the worst cases.® The 
average absorption rates for protein and 
carbohydrate were 21 and 78 per cent, 
respectively. 

As regards fat, the total amount of fat 


intake was recorded, together with the 
amount of fat in the feces, in all animals 
investigated. The average absorption rate 
was calculated and was approximately 16 
per cent. 

In experiments in which pancreatin and 
methionine were not given, further de¬ 
creased rates were obtained (Table 2). 

In man, I have experienced 4 cases of 
total pancreatectomy in which the patient 
survived more than flve months, and in 2 
of them the absorption rate was investi¬ 
gated after the operation (Table 3). The 
average rates were markedly better than 
those recorded for animals (Table 4). 

From this fact it is reasonable to pre¬ 
sume that man retains a much better ca- 
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Chart 9.—Levels of serum diastase in totally pancreatoduodenectomizecl dogs during one week after 

the operation. 
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CirART 10.—Levels of serum diastase in totally pancreatoduodenectomlzod dogs throughout the post¬ 
operative course. 


pacity for absorption after pancreatoduo¬ 
denectomy than does the dog. 

A woman aged 40 underwent total 
pancreatoduodenectomy for carcinoma 
sixteen months prior to the time of writ¬ 
ing and is still living and in satisfactory 
condition without medicament. The serum 
ester ratio has been within the normal 
range throughout the postoperative 
course; consequently, there seems to be 
no possibility that fatty liver will develop 
in the future." 

Another patient, a man aged 59, had 
been suffering from prolonged jaundice 
and showed a marked disturbance of liver 
function at the time of admission. After 
pancreatoduodenectomy for carcinoma of 
the pancreas, the serum ester cholesterol 
ratio returned to 87.6 per cent (normal 


value) from 58.8 per cent in the preopera¬ 
tive period. At the time of writing, four 
months after the operation, the general 
condition of the patient has improved 
greatly, and there is probably no danger 
that fatty liver will develop. 

A third patient, a man aged 49, died of 
recuri*ent cancer five months after pan¬ 
creatoduodenectomy, but autopsy revealed 
no change suggesting fatty liver. 

The last patient, a woman aged 46, died 
of gradually increasing anorexia and 
emaciation five months after pancreatodu¬ 
odenectomy for chronic pancreatitis, in 
spite of the administration of methionine, 
vitamin B'- and folic acid. At autopsy 
there was the typical fatty liver. In this 
case, however, the patient had been af¬ 
fected by progressive generalized tubercu- 
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Chart 11.—Levels of serum diastase in totally pancreatoduodenectomized persons (total amount of 

acetone bodies in the blood is also given). 


losis, with the formation of caverns in the 
left lung’. It is a well known fact that the 
fatty liver is apt to develop in certain 
cases of tuberculosis.® One cannot, there¬ 
fore, ascribe the occurrence of the post¬ 
operative fatty liver solely to the removal 
of the pancreas. 

Thus, in pancreatoduodenectomized dogs 
the fatty liver ma}’^ be the result of post¬ 
operative dietary failure, which is usually 
not so heavy in men as to cause a fatty 
liver. 

It would appear, therefore, that total 
pancreatoduodenectomy does not result in 
the development of the fatty liver in man 
unless severe complications take place; in 
other words, the fatty liver develops post- 
operatively only in exceptional cases. 

II. Insulin Sensitivity After Total Pan¬ 
creatoduodenectomy .—It was pointed out 
by Dragstedt^ that in depancreatized dogs 


the dose of insulin should be reduced grad¬ 
ually after the operation. He stated also 
that this sensitivity to insulin is a charac¬ 
teristic sign of the fatty liver. It is, how¬ 
ever, a problem much disputed whether 
a marked increase of sensitivity to insulin 
would also take place in man. 

Although in my experiments I recog¬ 
nized such insulin sensitivit 3 ’’ in 6 of 15 
depancreatized dogs, as illustrated typi- 
callj”- in Charts 3 and 4, the development 
of the fatty liver was observed in only 1. 
It seems, therefore incorrect to explain 
the acquisition of this sensitivity merely 
on the basis of the fatty liver. 

In mjf clinical experience there has been 
no need of reducing the insulin dose if the 
patient had a good appetite and was not 
affected by any severe complication. As 
is illustrated in Chart 5, a patient who was 
operated on sixteen months before this 
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article was written is still enjoying good 
health and has been constantly receiving 
26 units of insulin per day, with no sign 
of hypoglycemia. 

Another patient, however, who had 
suffered from concurrent tuberculosis, be¬ 
came sensitive to insulin after the opera¬ 
tion (Chart 6) in spite of the administra¬ 
tion of lipotropic substances. Moreover, in 
the third case in which recurrence of can¬ 
cer took place and appetite was poor, 
reduction in the amount of insulin became 
inevitable in proportion to the amount of 
food intake. 

These observations indicate that in man 
the amount of insulin given need not be 
reduced after total pancreatoduodenecto¬ 
my if an adequate food intake is main¬ 
tained. 

The insulin sensitivity may be accounted 
for, not by the development of a fatty 
liver, as was stated by Dragstedt, but 
probably by the disturbance of digestion 
and absorption of food after the opera¬ 
tion ; with the lapse of time there develops 
a sort of inanition, more severe in dogs 
than in men. I have injected into human 
patients in a state of fasting a small sub¬ 
cutaneous dose (10 units) of regular in¬ 
sulin and measured the blood sugar level 
at certain intervals for four hours after 
the injection. The blood sugar curve thus 
obtained in normal persons is shown in 
Chart 7. 

In the case of pancreatoduodenectomized 
persons this test revealed a marked sen¬ 
sitivity to insulin (Chart 8), even in those 
cases in which reduction of the insulin 
dose was clinically unnecessary for a fair¬ 
ly long period after the operation. The 
persons operated on are, therefore, con¬ 
sidered to be in a state of latent insulin 
sensitivity, which manifests itself if they 
are compelled to fast. 

Considering the fact that the form of 
the blood sugar curve in the insulin test 
did not alter at all in my cases for a 
considerable time after the operation, it 
seems improbable that some humoral 
mechanism may come into play from other 
endocrine glands in order to compensate 
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the postoperative deficiency of sugar me¬ 
tabolism. 

It is noteworthy that in my case the 
sugar tolerance curve remained essentially 
the same, both in the early postoperative 
stage and one year later. 

III. Changes in the Value for Scrum 
Diastase After Total Pancreatoduodcucc- 
tomij. —The source of the diastase that 
appears in normal blood is as yet unknown. 
It is said that under normal conditions 
neither the pancreas nor the salivary 
glands have any influence on the diastase 
content of the blood, and that the transient 
drop following pancreatectomy is not nec¬ 
essarily due to the absence of the gland, 
since a less severe operative intervention 
on any other organ exerts a similar effect 
on the blood diastase. 

Somogyi® stated that ketosis in human 
beings invariably entails a substantial 
lowering of the blood diastase level, and a 
similar effect is the most plausible cause 
of the transient drop in depancreatized 
dogs. 

In my experiments with animals, I 
also observed lowering of the serum dia¬ 
stase level after total pancreatoduodenec¬ 
tomy but not its complete loss (Charts 9 
and 10) at any time while the animals 
survived. 

But, in 2 cases of totally pancreatoduo¬ 
denectomized persons, however, I noted 
that the serum diastase level fell to 0 
(Chart 11) transiently, soon returning to 
the normal level, and has been fluctuating 
within the normal range up to the time 
of writing, more than a year after the 
operation. 

Furthermore, in determining the amount 
of acetone bodies in the blood, I have come 
to the belief that there exists no correla¬ 
tion between the drop in the diastase level 
and the aggravation of ketosis, either in 
pancreatoduodenectomized dogs or in man. 

Thus it is reasonable to suppose that 
the pancreas plays an important role in 
human beings as the source of the blood 
diastase even in the physiologic states. 
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SUMMARY AND CONCLUSIONS 

The development of the fatty liver after 
total pancreatoduodenectomy, which has 
been observed in dogs and is supposed to 
be the greatest obstacle in carrying out 
this operation, does not seem to be an un¬ 
avoidable sequela in man. 

In addition, the author has obtained 
some results contributing to the knowledge 
about susceptibility to insulin after total 
pancreatoduodenectomj’- and about the 
physiologic significance of serum diastase. 
By these results the author is firmly con¬ 
vinced that, if the indications are properl}'^ 
discerned, this kind of operation may be 
performed on man without much postoper¬ 
ative danger. 

sumArio e conclusoes 

Pensam os autores que a degeneragao 
gordurosa do figado desenvolvida nos caes 
operados de pancreatoduodenectomia total- 
e que se apresenta como obstaculo intran- 
sponivel a ultiliza^ao dessa intervencao no 
homen,—nao parece uma sequencia emi- 
nentemente obrigatoria no ser humano. 

Mediante experimentagoes procedidas 
com 0 emprego da insulina apos a pancre¬ 
atoduodenectomia total, e pela pela signifi- 
cagao fisiologica das diastases sericas, os 
autores se convemceram de que, se as indi- 
cacaos, forem bem estudadas, esse tipo de 
intei'vengao podera ser procedido no ho- 
mem sem um risco posoperatorio muito 
pronunciado. 

RESUMEN Y CONCLUSIONES 

La degeneracion grasosa del higado ob- 
servada en el perro despues de la pancre¬ 
atoduodenectomia total que se ha con- 
siderado como el mayor obstaculo para 
este procedimiento quirurgico, no parece 
ser una secuela inevitable en el hombre. 

Ademas, el autor ha obtenido algunos 
resultados que contribuyen al conocimi- 
ento acerca de la susceptibilidad a la in¬ 
sulina despues de la pancreatoduodenecto¬ 
mia y acerca de la significacion fisiologica 
de la diastasa serica. - Por estos resultados. 


el autor esta firmemente convencido que 
esta clase de operacion puede ser realizada 
en el hombre sin mucho riesgo post opera- 
torio si las indicaciones son conocidas ade- 
cuadamente. 

RESUME 

La degenerescence graisseuse du foie, 
rencontree chez le chien pancreato-duo- 
denomectomise, ne semble pas se rencon- 
trer chez Thomme. De plus, les auteurs 
semblent avoir augmente leurs connais- 
ances sur I’usage de I’insuline et la diastase 
du serum dans de tels cas, avec de bonnes 
indications operatoires. Cette operation 
pent se faire sans danger chez I’homme. 

ZUSAMMENFASSUNG UND SCHLUSSFOLGERUNGEN 

Die Entwicklung einer Fettleber im An¬ 
schluss an Resektion des Pankreas und 
Duodenums, wie sie am Hund beobachtet 
wil’d, und die das grdsste Hindernis zur 
Durchfiihrung dieser Operation darstellt, 
scheint beim Menschen nicht eine unver- 
meidliche Folgeerscheinung zu sein. 

Ferner hat der Verfassere einige Beo- 
bachtungen gemacht, die zur Erweiterung 
unseres Wissens fiber die Insulinvertrag- 
lichkeit nach totaler Resektion des Pan¬ 
kreas und des Duodenums und fiber die 
physiologische Bedeutung der Serumdias- 
tase beitragen. Der Verfasser kommt auf 
Grund seiner Ergenbnisse zu der Ueber- 
zeugung, dass diese Form der Operation 
am Menschen, wenn eine sorgfaltige Indi- 
kations-stellung germacht worden ist, ohne 
grosses postoperatives Risiko ausgeffihrt 
werden kann. 

RIASSUNTO E CONCLUSION! 

La degenerazione grassa del fegato dopo 
duodeno-pancreatectomia totale, quale si 
osserva nei cani e si suppone sia il mag- 
gior ostacolo a tale intervento, non sembra 
una conseguenza inevitabile nell’uomo. 

Inoltre alcuni risultati dell’autore con- 
tribuiscono alia cono-scenza della sensibili- 
ta all’insulina dopo duodeno-pancreatec- 
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tomia totale e del significato fisiologico 
della diastasi serica. In base a questi ri- 
sultati I’autore e seriamente convinto che, 
se le indicazioni sono poste esattamente, 
tale tipo di operazione e fattibile neiruomo 
senza che ne derivi eccessivo pericolo post- 
operatorio. 
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Internal Derangements of 
the Temporomandibular Joint 

H. K. CHRISTIE, M.D., F.I.C.S. 

WANGANUI, NEW ZEALAND 


T he only movable bone in the face is 
the mandible. Its articulation with 
the temporal bone, although common¬ 
ly described as a hinge joint, has in fact 
a much mors complex function. The hu¬ 
man joint has evolved through the ages 
so that it combines several functions. 

In the humble herbivore the all-impor¬ 
tant action is grinding, subserved by a set 
of muscles known as ptyergoids, which can 
actuate lateral movements of the mandi¬ 
ble. Such animals have no need for wide 
opening of the mouth in order to engulf 
the herbage. The hippopotamus may be 
the exception, but he is specially modified 
for his aquatic environment. 

In the reptilia the mandibular joint has 
developed great laxity because the snake, 
having no teeth worthy of the name, must 
swallow his bulky prey whole. The boa, 
by dislocating its lower jaw, can swallow 
whole an animal of considerable size. Here 
the wide opening is all-important, and a 
grinding function does not exist. 

In the human being, both of these func¬ 
tions are to some extent preserved, but as 
in all cases when a compromise is effected, 
perfection is not achieved in either depart¬ 
ment. 

In order to obtain the movements re¬ 
quired for grinding, chewing and speech, 
a simple hinge with its axis through the 
joint fulfils all requirements (Fig. lA). 
But when a wider opening is imperative, 
as in biting an apple or in yawning, then 
the condyle must slide forward onto the 
eminentia articularis, and the axis of the 
movement must be lower, i. e., through 
the openings of the inferior dental canals; 
and the mandible is slung from this point 
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by the three ligaments known as stylo¬ 
mandibular, sphenomandibular and ptery¬ 
gomandibular. 

A special type of joint is obviously re¬ 
quired for two such diverse functions, and 
the problem has been solved by dividing 
the joint space into two separate compart¬ 
ments by means of a disc of fibrous tissue, 
which is attached to the capsule through¬ 
out its whole circumference (Fig. IB). 
The true hinge movements occur in the 
lower joint, between the condyle and the 
dome-shaped meniscus, while the gliding 
movements around the wider arc are ef¬ 
fected by the condyle and disc together 
moving backward and forward in the up¬ 
per compartment. 

Examples of the power of the mastica¬ 
tory muscles may be given: A lion has 
been observed to leap over a fence 10 feet 
high, carrying his prey, a 400-pound 
young ox, in his mouth. Even in man 
these muscles are incredibly strong. At 
the Moulin Rouge in Paris I have seen an 
acrobat hang by his feet, holding another 
man in his teeth by a strap. At a pei’form- 
ance in Leicester, V. K., an acrobat 
climbed up a 10-foot pole which was held 
balanced by the incisor teeth of another 
man. I have known a man who carried a 
sheep across a field in his teeth without 
the slightest difficulty, holding it by the 
Avool on its back. 

Backward Movement. — The maximum 
backward travel occurs when the teeth 
are clenched and the posterior horizontal 
fibers of the temporalis muscle pull the 
condyle backward. If the bite is now re¬ 
laxed, the mandible Avill adopt the posi¬ 
tion of rest. Between these two positions 
of full occlusion and rest is a small arc of 
movement known to dental surgeons as 
the “freeway space.” The extent of this 
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free space varies in individual persons, 
and it has been claimed (Ireland, 1951) 
that a clicking jaw is prone to occur in 
persons who have an extensive “freeway 
space." In support of this, it is claimed 
that a dental bite-splint to reduce the free¬ 
way space will relieve many cases of click¬ 
ing. 

Forward Movement. —When the jaw is 
widely opened, the disc and condyle to¬ 
gether move forward onto the eminentia 
articularis of the zygoma. The upper 
fibers of the external pterygoid muscle 
which are attached to the anterior joint 
capsule now pull the disc well forward 
out of the way (Fig. 1C). Some claim that 
during yawning a sudden spasm of these 
fibers, which should relax during the clos¬ 
ing of the jaw, may actually aviilse the 
disc from its flimsy posterior attachment 
to the capsule (Fig. 2A). When this dis¬ 
aster occurs—from whatever cause—the 
liberated disc moves forward and consti¬ 
tutes an obstruction to opening the mouth. 
Once torn loose, it is thereafter always 
liable to nipping, with recurring episodes 
of pain, clicking and locking. 

When a hard object is bitten on with 
the molar teeth the three mandibular liga¬ 
ments arc in tension. The powerful mas- 
seters and temporals thus expend their 


force on the molar region, and the condyles 
of the mandible arc not actually subjected 
to the compression. This remarkable ar¬ 
rangement explains why a mandibular 
condyle can be removed by the surgeon 
for various reasons, without destroying 
the power of the bite. 

When an object is bitten with the in¬ 
cisor teeth, however, the condyles are to 
some extent compressed; but the action 
at the incisors is not powerful, being a 
nibble rather than a bite. 

The Avtiadar Disc (Fig. IB) : Wakeley 
(1948), after examining over 100 speci¬ 
mens in the anatomy and postmortem de¬ 
partments of King’s College Hospital, 
pointed out that the articular disc is still 
erroneously described in current anatomy 
textbooks as thin in the center and thickest 
posteriorly, whereas in fact it is thickest 
in the center and anteriorly, and is very 
thin posteriorly where it passes down over 
the back of the condyle to fuse with the 
capsule behind the joint (Fig. II?). Once 
it has lost this weak posterior attachment 
the disc is pulled forward by the external 
pterygoid muscle fibers and will be found 
at operation in the anterior medial part 
of the joint (Fig. 2^4). 

The Intcrnrticidar Meniscus: This struc¬ 
ture, whose primary function is to fill up 
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Fig. 2.— A, skin incision used to expose the joint. D, sketch from Callender’s Surgical Anatomy, 
showing structures in vicinity of temporomandibular joint. 


the irregular space in the joint and give 
it a smooth gliding action, is often errone¬ 
ously described as a cartilage. The disc 
in fact consists entirely of fibrous tissue 
and contains no cartilage. Cartilage, of 
course, is an avascular tissue, and there¬ 
fore a knee cartilage once torn never 
unites. Fibrous tissue, on the other hand, 
is not completely avascular, and therefore 
it is held by certain of the more optimistic 
that a “jaw-cartilage” (so-called), may 
reunite after it has been torn awaj’-; and 
this is theoretically possible, although it 
probably never occurs in practice. 

Lateral Movement. — Man, with his 
mixed diet, retains some of the grinding 
movement, which is actuated by the ptery¬ 
goid system of muscles. Such movements 
can readily be felt by the finger placed 
over the joint during eating. Ireland 
(1951) expressed the opinion that when 


one articular disc has been damaged these 
lateral movements are so affected that the 
contralateral disc is certain to be injured 
in due course, and this is a factor that 
helps to explain the frequency with which 
a disc lesion is bilateral in the temporo¬ 
mandibular joint. It is probable that the 
more important predisposing factor, how¬ 
ever, is the congenital laxity of capsule 
which occurs in certain persons. In cases 
of clicking jaw some dental surgeons not 
only endeavor to control the “free space” 
with bite splints but use a process of selec¬ 
tive grinding of teeth where abnormal in¬ 
clined lateral planes on the cusps are con¬ 
sidered to threaten the integrity of the 
contralateral disc (Beyron 1945). From 
the surgeon’s point of view, the efficiency 
of these dental measures appears very 
doubtful. 

Anatomic Relationshins of the Temporo- 
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mandibular Joint. —A point of surgical 
importance is the proximity of important 
structures to the joint (Fig. 2B). Immedi¬ 
ately behind it are the superficial temporal 
artery and the auriculotemporal nerve. 
The latter supplies the joint, the pinna 
and the adjacent scalp above the pinna. 
Pain caused by locking of the joint may 
be referred to this distribution in the acute 
phase. 

In front of the joint are branches of 
the facial nerve passing to the corrugator 
supercilii, orbicularis and other facial 
muscles. Below are the parotid gland, the 
facial nerve and Stensen’s duct. 

It must be obvious that there is very 
little safe space between these structures 
through which to approach the joint. Add 
to this the fact that the face is very vascu¬ 
lar, and it will be realised that the opei- 
ation of exploring the joint is not a simple 
one. 

This vascularity can be reduced con¬ 
siderably by preoperative infiltration 
of a solution of 1 per cent procaine 
hydrochloride and 1 1:200,000 epinephrine 
after the methods recommended by Cor- 
lette (1948). An almost bloodless field is 
obtained by the use of hypotensive drugs 
(hexamethonium bromide) is employed by 
Enderby (1950, 1951, 1952), This meth¬ 
od is in use at the Royal Victoria Hospital, 
London, and at the Royal National Ortho¬ 
paedic Hospital, also in London. 

The safety of the surrounding structures 
is enhanced by using a light spring goiter 
retractor to keep them out of harm’s way. 

Incisions. —As these are dependent on 
anatomic considerations, they will best be 
considered at this stage. The incisions 
used are based on the transverse line of 
the zygoma above the joint. Wakeley 
(1939) expressed preference for the T- 
shaped incision (Fig. 3) ; Campbell (1949) 
favored conversion of the horizontal in¬ 
cision into an inverted L by carrying the 
vertical limb down a fingerbreadth in 
front of the tragus (Fig. 2B). This 
involves turning a skin flap forward and 
is the method I use, as giving an excellent 
cosmetic result. A third method is to turn 
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a flap upward with its base along the 
zygoma (Pickerill, Wakeley and others). 
The danger point is the lower end of the 
incision, where it approaches the facial 
nerve. There should be no attempt to 
clamp vessels here. 

Comparison of Interned Derangements 
of the Temporomandibular Joint with 
Those of the Knee Joint. —Romanis and 
Mitchener (1949) have drawn a parallel 
between lesions in these two joints. From 
the foregoing remarks, however, certain 
points of difference will already be ap¬ 
parent. The temporomandibular meniscus 
is attached all round its periphery, while 
the knee cartilage has a free medial cres¬ 
centic border. In structure the menisci 
also differ, one being fibrous and the other 
cartilaginous. The damaged medial knee 
cartilage is often split, either lengthwise 
or across, while the mandibular disc is 
separated in toto from its posterior attach¬ 
ment and drawn forward. There is a 
similarity, however, in that a lesion in 
either joint is characterized by clicking 
and by episodes of locking, with pain and 
synovitis. When the knee locks it cannot 
be straightened; but when the temporo- 



Fip. 3 (C.'ise 2).—Kocjitpcn nppc.'ir.nnccs on rifrht 
side. Lrfl, view with mouth closed. Condyle occu¬ 
pies the joint space, night, view with mouth open. 
Condyle fails to ascend the eminentin. A displaced 
meni'cus was present on-thTc^Kifie. 
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ures fail, surgical treatment may be 
considered—e.g., meniscectomy, cap¬ 
sular lacing with fascia lata or silk, 
small bone graft on the eminentia 
articulai'is, or injection of sclerosing 
fluid into the lower segment of the 
joint. The last-mentioned procedure 
is not free from the danger of perma¬ 
nent synovitis or arthritis, and is not 
generally recommended (Schultze, 
1937). 

3. Cases in which locking has occurred 
and has failed to recover spontane¬ 
ously or after manipulation, or has 
recurred. Local periarticular infil¬ 
tration of 2 cc. of 2 per cent procaine 
hydrochloride should be employed in 
all cases of locking. This may re¬ 
lieve the condition in an early stage. 
When it fails, meniscectomy is the 
treatment of choice. It is probable 
that all forms of sui-gical interven¬ 
tion profit by the consequent scarring 
and tightening of the capsule. 

4. Cases of advanced osteoarthritis re¬ 
quiring condylectomy. 

5. Cases of bonj’’ ankylosis resulting 
from acute suppurative arthritis, re¬ 
quiring ti'eatment by arthroplasty 
(Figs. 10 and 11). 

As has been mentioned, clicking and 
locking are often bilateral and usually oc¬ 
cur in middle-aged women. 

Some writers have recorded a considera¬ 
ble series of cases in which the meniscus 
has been removed. Thus Karl Boman in 
Sweden (1947) recorded the results of 
disc removal in over 100 cases, not all the 
loose discs being actually displaced. He 
concluded that the clicking in all these 
cases was due to overriding of the edge of 
the meniscus by the condyle. After extir¬ 
pation of the disc, the crepitation and click¬ 
ing ceased in all his cases. 

Of 32 patients treated by Wakeley 
(1948) for recurrent dsplacement of the 
articular disc, operation for its removal 
was carried out in 12. 

After removal of the disc an immediate 
and dramatic cure is not usually evident, 
because a period of six to eight weeks is 
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required for the operative trauma and 
spasm to subside, and the patient should 
be forewarned of this fact for her own 
peace of mind. 

It may be approjjriate here to detail the 
symptom!^ of a (li.^ploccmcnt of the disc: 

1. A sudden acute pain in the joint, 
perhaps referred by the auriculo¬ 
temporal ner\-e to the pinna and the 
scalp above this. 

2. Limitation of opening (sometimes 
closing) of the mouth, with a feeling 
of an obstruction in the joint. 

3. Excessive salivation. This may oc¬ 
cur in the earlier episodes; it is less 
frequent in the later recurrences. 

4. Difliculty in mastication, since move¬ 
ments cause pain. 

5. Recurring episodes of locking, with 
further stretching of the capsule and 
snapping whenever the mouth is 
widely opened. 

If a roentgenogram is taken while the 
patient attempts to open the mouth, the 
condyle may be found in some cases to 
have moved downward instead of forwai'd, 
and the joint space to have become widened 
(Wakeley, 1939). This sign should be ac¬ 
cepted with some reservation, because the 
patient with trismus cannot, in any case, 
fully cooperate by opening his mouth to a 
sufficient extent. 

Operative Details .—The skin and super¬ 
ficial fascia are divided by means of one 
of the incisions already described (Fig. 
4A). After careful hemostasis and re¬ 
traction, the zygoma, the masseteric fascia 
and the joint capsule are exposed. It is 
convenient to divide the capsule along its 
periosteal attachment to the zygoma, and 
in addition vertically over the joint (Fig. 
4B), using the spring goiter retractor to 
hold these flaps open. A gauze pack soaked 
in 1:1,000 epinephrine is now introduced 
into the cavity for a few minutes to check 
capillary oozing from the joint. With a 
small instrument the condyle may be lev¬ 
ered downward, opening up the joint space 
so that the elusive disc may be located in 
the forward compartment, seized with 
small toothed artery forceps and dissected 
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free from the capsule with a tenotome. 
This may not be an easy matter, and the 
operating surgeon must be sure that he 
has got the actual disc, which is unmis¬ 
takable once it has been secured. 

Repairs are effected in the reverse order, 
and the skin is sutured with everting in¬ 
terrupted stitches of very fine material, 
such as silk, nylon or horsehair, which are 
removed on the third or fourth day. No 
external dressings are required. 

The effect of the operation is to remove 
the obstructing cartilage and incidentally 
tighten the loose capsule by scarring. 

At first the result may appear disap¬ 
pointing to the patient, who cannot yet 
open her mouth on account of the pain; 
but after some weeks she will be comforta¬ 
ble, free of all clicking, pain and locking, 
and although the ultimate range is usually 
somewhat restricted, so that a wide bite or 
yawn may not be possible, yet there is no 
more grateful patient. 

Brief records of 3 cases ilTistrating 
most of the foregoing points arc now pre¬ 
sented here. All of the patients were 
women. In 1 the condition was bilateral. 

REPORT OF CASES 

Case l.—Miss N. F., aged 20, a stenogra¬ 
pher, was admitted to the hospital on March 
29, 1949. For three months she had been un¬ 
able to open her mouth sufficiently to bite an 
^pple, and was quite unable to yawn. 

For several years the temporomandibular 
joint had “clicked out and in” and biting had 
caused a pain in the joint. Three months prior 
to admission it “went out” and had failed to 
go back. 

On examination it was obseiwed that the 
mouth would open to only half its norma] 
range. No clicking could be elicited, and both 
temporomandibular joints moved smoothly 
within their reduced range. Roentgenograms 
April 4 were reported as indicating that the 
right temporomandibular joint was not ab¬ 
normal but that there was complete lateral 
impaction of a right wisdom tooth. 

This wisdom tooth was removed forthwith, 
together with the adjacent second molar, but 
no improvement resulted. Further roentgeno¬ 
grams dated August 25 were described thus; 
“Left joint appears normal. Right joint shows 


slightly restricted movement of the articular 
process of the mandible when the jaw is open, 
but no arthritic changes can be detected.” 
These films show that with the mouth open 
there is a normal condylar excursion on the 
left side, whereas on the right side the condyle 
moves downwai'd only and is prevented from 
riding forward onto the eminence. This sug¬ 
gests a disc dislocation on the right side. On 
September 20, after six months, the condition 
was unchanged, and a consultation with a 
surgical colleague was requested and arranged. 
His advice was to do nothing about it, and no 
further action was taken. 

Comment .—The case of this patient, a 
young woman of 20, illustrates a lax tem¬ 
poromandibular joint one one side with 
clicking and recurring episodes of locking 
and spasm. It is probable that removal of 
the meniscus is the best treatment in this 
case, but so far it has not been carried out. 

Case 2.—Mrs. W. 1\I., aged 40, a housewife, 
was admitted to the hospital on Nov. 24, 1950. 
The right lower jaw “cracked and locked,” but 
this had not been painful until a month before 
admission, at which time the patient had been 
fitted with new dentures which she considered 
too high. The dentist insisted that this would 
be remedied by biting hard on the synthetic 
molars, in order to force them into good occlu¬ 
sion. When the patient did this the jaw on 
the right side immediately locked, so that she 
could not open it enough to yawn or masticate 
food or insert her denture; and during the en¬ 
suing month she lost weight because the acute 
spasm prevented her from eating. By the end 
of the month both jaws were “snapping” and 
there was pain in the left temporomandibular 
joint also. Lateral movements of tlie mandible 
caused snapping. 

The patient was thin. She was unable to 
open her mouth wide enough to accommodate 
a teaspoon, on account of pain in the right 
temporomandibular joint. She was completely 
edentulous. 

Roentgenograms dated November 27 were 
described as follows: “Left: no bone or joint 
lesion detected. Right: there appear.s to bo 
some restriction of movement of the mandible.” 
The films showed bilateral failure of the con¬ 
dyle to ascend the eminence when the mouth 
was opened. This suggc.sted a bilateral di.se 
displacement (Fig. 3). 

An anesthetic was administered, and the jaw 
w’as manipulated. It could be opened fairly 
widely. Both temporomandibular joints proved 
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Fig. 5 (Case 2).—Photograph taken 
on Nov. 1, 1951, twelve months after 
menisectoniy on both sides. Mouth 
fully opened; operation scar barely 
visible. 

lax and snapping. After this the patient was 
advised to return home and allow time for 
pain and spasm to subside. She came back, 
however, in a few days, being unable to endure 
the pain longer. 

Meniscectomy was performed on the right 
side on December 3. A displaced disc was re¬ 
moved from the anterior part of the joint by 
means of an inverted L shaped incision, and 
the patient, considerably relieved, returned 
home after a few days. Less than a month 
later she returned, with similar locking affect¬ 
ing the left side, and on December 28 the left 
cartilage was also removed, the same technic 
being used. The patient was warned that six 
weeks would be required for the symptoms to 
disappear. 

Six weeks after the second operation there 
was loss of all pain and locking, with a useful 
range of movement sufficient to allow both 
mastication and the wearing of both dentures, 
but insufficient to allow a yawn. 

On Jan. 11, 1951, after twelve months, the 
patient has regained her full weight, was using 
her dentures and could eat and sleep, but could 
not yawn or take a wide bite. A further lock¬ 
ing now occurred on the left side and required 
insertion of a small bone graft into the emi- 
nentia (Fig. 5). 

Addendum. —On Nov. 19, 1951, when the pa¬ 
tient opened her mouth to eat a bun, the left 


side appeared to lock, and became painful. A 
few days later she yawned and there was a 
stab of pain, followed by complete trismus. 

She reported for treatment in considerable 
pain over the left temporomandibular joint. 

An injection of 2 cc. of 2 per cent procaine 
hydrochloride was made around the joint. An¬ 
esthesia followed, together with a temporary 
ablation of function of the upper facial nerve 
fibers. She was able to open the mouth at 
once, and all spasm disappeared. She returned 
to her own city. There was no more trouble 
for six weeks. 

On Feb. 3, 1952, when on holiday in the 
North, she yawned widely. Immediately there 
was a stab of pain in the left temporomandi¬ 
bular joint, followed by trismus and inability 
to open the mouth. There was salivation, re¬ 
curring at each attempt to open the mouth, 
with tenderness over the parotid gland. 

In this distressing condition she consulted 
an orthopedic surgeon, who was nonplussed 
and could not offer any effective assistance. 

She returned to this city, and entered the 
hospital. On examination the mouth would 
not open more than half an inch, and there 
was painful trismus in the left side. It ap¬ 
peared evident that the left joint was lax, so 
that a yawn allowed luxation of the condyle 
over the eminentia, followed by pain and ti’is- 
mus. 

Operation was performed on March 17. The 
left temporomandibular joint was reopened, 
and a hole 5/64 inch in diameter drilled into 
the eminentia. A tapered bone peg was cut 
from the tibia and driven into this hole. The 
capsule was repaired with linen thread and the 
wound closed. 

Pain and trismus subsided, and the patient 
returned home with good function restored in 
the mouth. 

The operation was complicated by temporary 
paresis of the upper facial fibers, which was 
ascribed to the use of the spring retractors. 

The history of this case alone is enough to 
emphasize the complexity of the problem of 
the locking temporomandibular joint. 

Comment .—This case illustrates a bi¬ 
lateral disc lesion. There was predisposi¬ 
tion to injury by a loose capsule; the lock¬ 
ing on the right side was thus precipitated 
by a hard bite on the molar region. The 
left side followed suit, probably from the 
same cause, although on this side laxity of 
the capsule was not proved by roentgeno¬ 
gram. 
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Case 3.—Miss G. H., a nurse, was admitted 
to the hospital on March 12, 1951. She was 
unable to open the mouth more than just suf¬ 
ficient to insert a dessert spoon. She had 
noticed "clicks or cracks" in the right temporo¬ 
mandibular joint for an indefinite period, but 
it had never locked until six weeks prior to ad¬ 
mission, at which time the locking followed 
a yawn. Spontaneous reduction had not oc¬ 
curred, although the initial swelling had sub¬ 
sided. 

On examination the mouth would not open 
more than sufficiently to admit an index finger. 
Movement of the jaw was painful, and this 
pain was referred to the temporomandibular 
joint and the ear. In this case the roentgen 
data were not helpful, as the condyle on open¬ 
ing fell just short of the full ascent of the 
eminence. 

Manipulation of the jaw was done on April 
27, with the region under anesthesia, but re¬ 
duction apparently was not achieved, and oper¬ 
ation was done on June 8. The joint was ex¬ 
posed by an inverted L incision and the menis¬ 
cus removed. It was located, with considerable 
difficulty, in the anteromedial part of the joint. 
The use of epinephrine packs proved helpful 
during this part of the operation, as the re¬ 
cently inflammed joint showed a tendency to 
capillary oozing. 

After the operation the patient noticed that 
she could not elevate the right eyebrow, owing 
to paresis of the corrugator supercilii. This 
was considered due to the retraction of the 
upward-going branch of the facial nei*ve to 
this muscle during the operation, and she was 
advised that some six or eight weeks might 
be required for its recover}’. 

Six weeks later the function of this muscle 
was fully restored, and the mandible could be 
opened .sufficiently for the ordinary purposes 
of mastication. Pain had disappeared, and 
there was no further clicking or snapping in 
the joint. 

Seven months after the operation there was 
freedom from pain, clicking and locking, with 
a useful range of opening, but the jaw could 
not be opened \videly enough to ya\\Ti or take 
a bite out of an apple. Only about two thirds 
of the range had returned up to that date 
(Fig. 6). 

Comment. —This case is interesting as 
displaying one of the possible complica¬ 
tions of the operation—paresis of a facial 
muscle. 


■ T 



Fig. C (Case 3).—Range of opening 
of the mouth seven months after re¬ 
moval of the meniscus. 

SUMMARY AND CONCLUSIONS 

1. Clicking, snapping and locking of 
the temporomandibular joint is not an un¬ 
common entity, is sometimes bilateral, and 
occurs at any age but usually in middle- 
aged women. 

2. These sjTnptoms tend to occur in the 
person who has a lax joint capsule, al¬ 
though this is not necessarily always the 
case. 

3. The most usual cause of the trouble 
is probably an interarticular disc which is 
either unduly mobile or actually displaced. 

4. The condition should be treated on 
principles which are now well established 
with regard to similar derangements of 
the knee joint. 

5. The anatomy of the joint and the 
causation of symptoms are discussed and 
the recent literature on the subject re¬ 
viewed. 

6. Sufficient detail has been given to 
assist those interested in this subject with 
the diagnosis and operative treatment. 

7. The postoperative result is a .sati.s- 
factory one, although the immediate result 
may not be dramatic, and some limitation 
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in the degree of opening of the mouth may 
be permanent. 

sumArio 

1. Certas perturbances articulares da 
temporo-mandibular nao sao raras, mui- 
tas vezes sao bilaterais, ocorrendo em 
qualquer idade, mas usualmente em mul- 
heres de meia idade. 

2. Tais sintomas tendem a acontecer 
em pessoas que tern a capsula articular 
relaxada, o que, alias, nao e sempre indis- 
pensavel ser registrado. 

3. A causa mais comom de tais distur- 
bios e a presenna de um disco intervei*te- 
bral, que tao pode ser excessivamente 
movel, como momentaneamente deslocado. 

4. Tais perturbandes da mobilidade 
articular devem ser tratados obedecendo 
a principios nao muito bem estabelecidos, 
porem que devem ser os mesmos adotados 
para complicanoes semelhantes que atin- 
gem 0 joelho tambem. 

5. A anatomia da antibulanao temporo¬ 
mandibular e a causa de tais sintomas que 
afetam a mobilidade articular sao revistos, 
o mesmo sucedendo a mais recente litera- 
tura sobre o assunto. 

6. Sao tranados os pontos principais a 
serem adotados para o diagnostico e tra- 
tamento cirurgico de tais casos. 

7. Os resultados posoperatdrios sao sat- 
isfatorios, si bem que os efei tos imediatos 
possam nao ser brilhantes; e verdade que 
pode sobrevir uma diminuinao no grau de 
abertura da boca, o que pode ocorrer defi- 
nitivamente. 

RESUMEN Y CONCLUSIONES 

1. El chasquido y fijacion de la articula- 
cion temporomaxilar no es una entidad 
rara, algunas veces es bilateral y se pre- 
senta a cualquier edad pero generalmente 
en la mujer de mediana edad. 

2. Estos sintomas tienden a presentarse 
en personas que tienen una capsula articu¬ 
lar laxa. 

3. La causa mas frecuentemente del 


trastorno es probablemente el disco inter- 
articular que es movil 6 esta desplazado. 

4. El padecimiento debs ser tratado 
robre principio.s que estan ahora bien esta- 
blecidos con relacion a trastornos seme- 
jantes de la ai-ticulacion de la rodilla. 

5. Se discutcn la anatomia de la region 
y la causa de los sintomas y se revisa la 
literatura reciente sobre el tema. 

6. Se da suficiente detalle para ayudar 
a aquellos interesados en cste tema con el 
diagnostico y tratamiento quirurgico. 

7. El resultado postoperatorio es satis- 
factorio aun cuando el resultado inmediato 
puede no ser dramatico y alguna limitacion 
del grado de abertura de la boca puede 
hacerse permanente. 

RIASSUNTO E CONCLUSION! 

1. La crepitazione, lo scatto ed il blocco 
dell’articolazione temporo - mandibolare, 
evenienza non rara, si verifica talvolta 
bilateralmente e in ogni eta, ma preferi- 
bilmente nelle donne di mezza eta. 

2. Tali stati patologici si verificanco per 
solito in persone con capsula articolare 
lassa, benche cio non sia sempre neces- 
sario. 

3. II disturbo, nel maggior numero dei 
casi, e probabilmente dovuto ad un disco 
interarticolare che puo essere o anormal- 
mente mobile o del tutto spostato. 

4. L’affezione dovrebbe essere curata 
secondo le direttive ormai ben stabilite per 
il trattamento di affezioni simili dell’arti- 
colazione del ginocchio. 

5. Vengono discusse I’anatomia dell'arti- 
colazione e la causa dei sintomi e passata 
in rassegna la letteratura recente sull'ar- 
gomento. 

6. Vengono forniti sufficient! particolari 
a coloro che si interessano dell’argomento, 
insieme alia diagnosi e al trattamento ope- 
ratorio. 

7. I risultati della cura chirurgica sono 
soddisfacenti, benche possa non esservi un 
immediato e brillante successo e possano 
rimanere alcune limitazioni nel grado di 
apertura della bocca. 
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RfiSUJifi 

Le declic, la fermeture avec bruit sec, 
le collage de Tarticulation temporale du 
mandibule n’est pas une rarete, meme bi- 
laterale, chez les femmes d’age mur sur- 
tout. Cette affection se rencontre surtout 
chez les personnes presentant une articu¬ 
lation plutot lache. La cause la plus fre- 
quente est un disque interarticulaire de¬ 
place ou moins mobile. Le traitement 
s'apparente a celui de ^articulation du 
genou. Les resultats post-operatories eloig- 
nes sont encourageants, meme si les re¬ 
sultats immediats ne le sont pas 

ZUSAMMENFASSUNG UND SCIILUSSFOLCERUNGEN 

1. Knacken, Schnappen und Sperre des 
Kiefergelenks ist keine seltene Erschein- 
ung, besteht manchmal doppelseitig und 
tritt in jedem Alter auf, besonders aber 
bei Frauen im mittleren Lebensalter. 

2. Die Symptome treten mit Vorliebe 
bei Personen mit lockere Gelenkkapsel 
auf, wenn dies auch durchaus nicht eine 
notwendige Voraussetzung ist. 

3. Die haufigste Ursache der Storung 
liegt wahrscheinlich in einer entweder 
llberbeweglichen Oder wirklich verscho- 
benen Gelenkknorpelscheibe. 

4. Die anzuwendende Behandlung be* 
ruht auf Grundsatzen, die jetzt unter Be- 
rucksichtigung ahnlicher Storungen im 
Kniegelenk allgemein anerkannt sind. 

5. Die Arbeit umfasst eine Erdrterung 
der Anatomie des Gelenks und des Zust- 
andekommens der Symptome sowie einen 
Ueberblick iiber die neuere einschliigige 
Literatiir. 

6. Die Darstellung des Gegenstancles 


ist geniigend detailliert, um denen, die sich 
dafiir interessieren, bei der Diagnosestel- 
lung und bei der chirurgischen Behand¬ 
lung eine Hilfe zu sein. 

7. Wenn auch die unmittelbaren Re- 
sultate nicht dramatisch sind und eine 
gewisse Beschrankung in der Fahigkeit, 
den Mund zii bffnen, endgiiltig zuriickblei- 
ben kann, werden doch die chirurgischen 
Ergebnisse als befriedigend angesehen. 
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Diverticulosis and Diverticulitis 

S. ARTHUR LINDE, M.D., F.I.C.S. 

WASHINGTON. D. C. 


D iverticula may be described as 
blind iiouches wliich project from 
tbe extraluminal wall of a hollow 
viscus. They may be single but are usually 
multiiile. Tliey may occur anywhere in the 
body, but their greatest incidence is in the 
large bowel. In aiiproximately 70 to 80 
per cent of the cases the site of election is 
the sigmoid Hexure of the colon.’ Unless 
otherwise anatomically qualified, there¬ 
fore, diverticulitis is accepted to mean 
sigmoid diverticulitis. 

The term diverticulum is derived from 
the Latin diverfcrc, to turn aside. The 
suffix cuhnn when appended to the verb 
indicates the diminutive and may be fi'eely 
translated as “a .small turning aslde.”- 
This description is apt despite its brevity. 
The lesions do not assume the characteris¬ 
tics of an independent entity but appear 
rather as projections which have “turned 
aside” for a variable distance from the 
parent bowel. In cut section, multiple in¬ 
ternal openings are visible (Fig. 1). 

Diverticulosis is the term used to indi¬ 
cate the existence of diverticula. When 
inflammation develops in them, the term 
diverticulitis is substituted. 

Incidevce .—The incidence of diverticu¬ 
losis will probably never be accurately de¬ 
termined, because many persons in whom 
the lesions exist remain in perfect health 
and are not examined. Consequently, some 
observers have declared that the presence 
of diverticula in the intestine is only of 
academic interest” and merits no greater 
attention than that accorded the normal 
appendix or gallbladder.-' However, while 
it must be admitted that diverticulosis is 
essentially innocuous, recent statistics in¬ 
dicate clearly that it is a potential site of 


*Re.nd nt the P.inol on Disrascs of the Colon. Northenst 
RcEional Mcetintr of the United States Section. Intern.ational 
Collcne of Surceons. Februarj- If, lOfS. 

Submitted for publication March 19, 1953. 


inflammation that .should not be disre¬ 
garded. Diverticula of the intestine were 
observed in 6.9 per cent of a series of 447 
cases in which the patients came to nec- 
rojxsy. Roentgenologically, a study of 2,- 
747 cases also revealed the presence of 
diverticula in the proportion of 7 per cent.” 
The similarity of the statistical result in 
these two instances appears to be more 
than coincidental and may well afford the 
true incidence. 

The incidence of transition from diver- 
ticulosis to diverticulitis has been reported 
by different authors as 12 per cent," 17 
per cent,' 12 to 20 per cent" and 11 per 
cent.' In the light of these statistics, 
therefore, it is reasonable to assume that 
the transition from diverticulosis to diver¬ 
ticulitis may be considered approximately 
13 to 15 per cent. 

Sex: Sex does not play as important a 
role in diverticulosis as was previously 
believed. Earlier ratings gave a higher 
incidence in the male, but subsequent in¬ 
vestigations reduced the ratio to approxi¬ 
mate equality." Diverticulitis, however, 
appears to attack the male more frequent¬ 
ly—in a ratio of 2.75 to 1.' Similarly, in 
a series of patients (now asymptomatic) 
with a history of previous diverticulitis, 
men again exceeded women — but in a 
lowered ratio—1.25 to 1.' It is reasonable, 
therefore, to adopt the working premise 
that diverticulosis attacks the two sexes 
equally and that only in the presence of 
diverticulitis and its complications does 
that balance change to a preponderance of 
male patients." 

Age: Diverticulitis is generally consid¬ 
ered a disease of the later decades of life, 
although it has been known to occur eai-- 
lier. Some clinical observers have reported 
cases in which it occurred below the age 
of 50, but none under the age of 30 (Ros¬ 
ser;^ Fischer.” The greatest incidence of 
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Fir. 1.—a, diverticula of the sigmoid. Resected specimen shows multiple saclike lesions which have 
“turned aside” from the parent bowel. /?, opened sipmcud portion of colon, showing multiple internal 

openings of diverticula. 


diverticulitis has been established between 
the ages of 50 and 60, reaching a peak at 
59. Thereafter, a progressive decrease in 
the number of cases has been observed.** 
It is important, however, to bear in 
mind that diverticulitis can and does occur 
in the young. There are references in the 
literature that report the disease to have 
occurred in children whose ages range 
from 9 months to 19 years.*" Probably the 
youngest case on record is that of an 18 
hour.s old infant.** In some of these cases 
the lesions were situated in locations other 
than the sigmoid; in others the process 
was definitely sigmoidal. 


The weight of evidence thus indicates 
quite clearly that, although in the major¬ 
ity of cases diverticulitis occurs in the 
fifth decade of life, there are c.xceptions to 
this rule w’hich must not be ignored. 

Stature and Obesity Numerous efforts 
have been made in earlier years to relate 
obesity and stature to the development of 
diverticulitis. The results have proved of 
little or no value and have boon generally 
discarded. 

Etiologic Factors- There are .several 
theories with regard to the cause and 
mechanism of the devclui- ■ ^ of “h'or- 

ticula of the intestine. 
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consider them congenital.’" Others recog¬ 
nize both a congenital and an acquired 
t.vpe.''^ The latter impression is almost 
universal today and represents the ac¬ 
cepted classification. 

Congenital Type: Diverticula in this 
category are usually single, occur at birth 
and possess all the coats inherent to the 
jiarent bowel. An excellent example of 
this type is the Meckel’s diverticulum at¬ 
tached to the ileum about 3 to 4 feet above 
the ileocolic .I'unction (Fig. 2).’' 

Acqnired Type: Diverticula of this cla.ss 
are generally accepted to be herniations 
of the mucosa and submucosa through con¬ 
genitally weak places in the bowel wall. 
These weak places exist at the point where 
the blood vessels pierce the muscle coats 
(Figs. 3, 4 and 5). With this background, 
an increase in intraluminal pressure is 
considered adequate as an exciting factor 
for the initial development of the hernia¬ 


tion.’'’ The diverticula are usually mul¬ 
tiple and, as can readily be seen, are com¬ 
posed merely of mucosa, submucosa and 
peritoneum (Fig. 6). 

The mechanism described by Edwards’® 
for the formation of acquired diverticula 
of the intestine is indeed adequate. He em¬ 
phasizes the weak spots in the intestinal 
wall at the point where the blood vessels 
enter it. He amplifies this by pointing out 
that these vascular outlets become smaller 
during the period of relaxation. If con¬ 
traction of two portions of the intestine 
occurs with a relaxed segment between 
them, the bilateral pressure will force the 
mucosa into the enlarged vascular outlets 
in the relaxed segment and thus produce 
the initial herniation which may then 
progress to full diverticula formation 
(Fig. 7). 

As the diverticula develop they expand 
into saclike structures of varying size, but 



Fig. 2.—Meckel’s diverticulum (couitesy of Dr. H. E. Bucou). 
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Pathologic progression of diverticulosis and diverticulitis. 


they retain the small point of their origin, 
which acts like a collar. This is an impor¬ 
tant factor in the subsequent development 
of diverticulitis. Fecal material enters the 
sac through the constricted neck and is 
confined therein by the small opening 
(Fig. 6). A diverticulum has no muscular 
coat and cannot eject the offending for¬ 
eign material As a result, the foreign 
body becomes inspissated and stagnant; 
soon ulcerates the lining of the sac and 
sets up an infection of either a mild or 
severe nature. 

Pathologic Picture. — The pathologic 
character of diverticulitis is essentially 
that of inflammation and infection. Any 
stage may be encountered, from mild in¬ 
flammation to gangrene-abscess forma¬ 
tion, perforation, peritonitis, fistula forma¬ 
tion into adj’acent organs and obstruction 
from sigmoiditis and peridiverticulitis 
may be anticipated,*’ The initiation of in¬ 
flammatory secondary changes depends 
upon retention of fecal material in the di¬ 
verticula. It is axiomatic that this should 
occur most frequently in the sigmoid, be¬ 
cause the fecal stream is more solid in that 
location than elsewhere in the gastrointes¬ 
tinal tract.- The pathologic changes 
incident to diverticulitis are listed in the 
accompanying diagram. The most com¬ 
mon lesion encountered is an inflamma¬ 
tory process localized to the diverticula. 
All of the elements of inflammation are 
present, producing a picture not unlike 


that seen in acute appendicitis. In addi¬ 
tion, there is a characteristic extension 
of the inflammatory process for a vari¬ 
able distance in the wall of the bowel 
(Fig. 8 A). The inflammation may sub¬ 
side under nonsurgical care and undergo 
resolution, or it may progress to the for¬ 
mation of an abscess. The abscess may 
remain static until relieved by operation, 
or it may rupture (Fig. SB). If it rup¬ 
tures into the lumen of the bowel to which 
it is attached, adequate drainage may re¬ 
sult, with a corresponding spontaneous 
cure. If it ruptures into the peritoneal 
cavity, peritonitis with its attendant com¬ 
plications will result. It may be timely at 
this point to mention the possibility of 
rupture of an inactive diverticulum when 
the host is exposed to high altitudes. A 
patient has been brought to my attention 
who suffered this accident while flying in 
a commercial plane. Opei'ation revealed a 
ruptured diverticulum. No history of pre¬ 
vious diverticulitis was available.’® Ad¬ 
vances in commercial aviation, including 
the proposed sealed cabin to eliminate ex¬ 
cessive pressure, will provide the solution 
of this problem. It is of extreme interest, 
however, to correlate the influence of high 
altitude pressure on diverticula with the 
current conception of the pressure theory 
of its causation. 

Extension of the inflammation into ad¬ 
jacent organs is fortunately rare. The re¬ 
sultant fistula usually involves the urinary 
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Fig. 7 (After Edwards).—Diverticulum forming at C in the dilated 
segment from pressure of the contracted segments on either side. 


toms are not specific for diverticulitis and 
serve merely to indicate intra-abdominal 
inflammation. In the presence of obstruc¬ 
tion due to chronic diverticulitis, they may 
appear as late symptoms. 

Blood and Miicus : The passage of blood 
from the bowel in cases of diverticulitis 
is an inconstant factor. It has been re¬ 
ported in widely separated clinics to have 
occurred in 7 per cent, 16 per cent and 20 
per cent of the cases investigated.-'* The 
bleeding has varied from a slight amount 
to an amount described as massive hemor¬ 
rhage.-^ Some of the more competent ob¬ 
servers ascribe little significance to it, pre¬ 
ferring to assume that proctoscopic exam¬ 
ination will reveal other causes for the 
sign.-® They do admit, however, that 
bleeding has occurred in some of their 
cases for which they could find no other 
explanation despite the most careful study. 
Other observers, equally competent, have 
adopted the view that rectal bleeding, 
when it cannot be accounted for by an 
associated lesion, should be regarded as a 


symptom of diverticulitis.-' 

The mechanism of the bleeding is un¬ 
known. One report suggests that it may 
be due to rupture of a vessel in the thinned 
wall of the diverticula.-* That theory is, 
however, empiric rather than practical. It 
is our view that, while hemorrhage in di¬ 
verticulitis is neither a predominant nor 
constant factor, it would be unwarranted 
to disregard it entirely.-” The appearance 
of mucus in the stools has been noted in a 
small percentage of cases. It is no more 
characteristic than the mucus associated 
with constippation and occurs too infre¬ 
quently to be endowed with any diagnostic 
significance.®” 

Tenderness and Abdominal Rigidity: In 
most cases of diverticulitis, these signs are 
present in the left lower quadrant of the 
abdomen, directly over the lesion. Occa¬ 
sionally they may reach their maximum 
intensity over the area of associated 
colonic spasm. The degree of tenderness 
and muscular rigidity is increased with 
the development of an abscess and be- 
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comes generalized in the event of perfora¬ 
tion and peritonitis. 

Tumor Mass: Palpation of a tender 
mass in the left iliac fossa is a fairlj' re¬ 
liable sign of diverticulitis, but in approx¬ 
imately 55 per cent of cases no mass can 
be felt. If one is present, it is usually sau¬ 
sage-like or spindle-shaped, immovable and 
tender, and must be differentiated from 
carcinoma. 

Symptoms of Fistula Formation- There 
are no specific symptoms to indicate either 
an imminent or an actual fistula into a 
neighboring loop of bowel. The estab¬ 
lished fistula is usually revealed by the 
roentgenogram or by operation. A fistula 
into the urinary bladder, on the other 
hand, will usually serve premonitory no¬ 
tice of its imminence. A history of pain, 
frequency, burning and nocturia warns of 
adhesion to the bladder. The added pres¬ 
ence of pyuria is strong presumptive evi¬ 
dence that a colovesical fistula Is imminent. 
When the fistula becomes established, the 
urine will become foul and progressively 
severe cystitis will develop. The passage 
of fecal material in the urine has been 
noted in several of our cases. 

Sigmoidoscopic Data. —In recent years 
more frequent and efficient use of the sig¬ 
moidoscope has yielded considerable diag¬ 
nostic information. A group of five signs 
has been designated for the recognition of 
diverticulosis and diverticulitis and has 
proved to be of value.-® In a series of 242 
cases it was possible through the use of 
these signs to diagnose the lesion success¬ 
fully in IGO cases (GG per cent). The signs 
are: 

1. Limited mobility of a segment of the 
bowel associated with limited mobility of 
the adjacent structures. 

2. Angulation of the bowel. When pres¬ 
ent, this feature occurs at the point where 
the inflammatory process immobilizes the 
colon and it is practically impossible to 
pass the instrument beyond it. 

3. Reduced lumen and adherent mucosal 
folds. The former is due to contracture of 
the fibrous tissue which has infiltrated the 
wall of the bowel. It follows inevitably 
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that, as the contraction progresses, the 
mucous folds are crowded together and be¬ 
come adherent. It is not unusual for the 
folds to become edematous. 

4. Sigmoidal sacculation. These are 
represented as shallow pouches or depres¬ 
sions which may extend partially or com¬ 
pletely around the wall of the bowel. In a 
mobile sigmoid that bears no evidence of 
Inflammatory disease, ridges separating 
the pouches can often be seen. They may 
represent a prediverticular state and are 
best visualized when the bowel is dis¬ 
tended with air. A similar observation 
was made twenty years ago by Spriggs 
and Marxer.' They studied a large series 
of roentgenograms of the colon and de¬ 
scribed a "prediverticular state” in which 
norma! segmentation of the bowel was re¬ 
placed by a “ragged outline of little convex 
irregularities.” 

5. Actual visualization of the openings 
of the diverticula through the sigmoido¬ 
scope. Although these signs may be seen 
separately, they usually occur in combi¬ 
nation. It may not be possible to make 
a definite diagnosis on the basis of their 
presence alone except when the diverticula 
are actually visualized. When they are 
present, however, they indicate the pres¬ 
ence of diverticula. 

Roentgenologic Data. —The barium ene¬ 
ma is the most accurate and effective diag¬ 
nostic agent available. Its greater use 
today is responsible for the markedly in¬ 
creased number of patients in whom the 
lesions are now demonstrated. IVhile the 
barium meal will almost always show the 
diverticula in the colon, it is not as effi¬ 
cient as the barium enema, in which the 
barium is introduced under pressure.” 
Consequently, the barium enema is now 
used almost universally, either alone or 
followed by the injection of air. The latter, 
or double contrast, method is preferred by 
some surgeons, who claim that it gives the 
diverticula a more positive outline and 
demonstrates more fully the extent of in¬ 
volvement of the colon.’’- 

It is of vital importance, however, to 
realize that the barium enema is not in- 
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fallible. By reason of spasm or orificial 
constriction the barium may not enter the 
sacs and a negative report will result. If 
the S3’’mptoms persist, reexamination 
should be insisted upon. It is equally vital 
to realize that a roentgenogram taken 
with the patient in one position may fail 
to reveal the lesions, while a film taken at 
another angle may demonstrate them with 
great clarity. The most effective routine 
should include anteroposterior, left 
oblique and right oblique views.-'^ In the 
prediverticular state, the roentgenogram 
will usually show replacement of the nor¬ 
mal segmentation of a small portion of 
the sigmoid by a unilateral, ragged irregu¬ 
lar, saw-toothed marginal outline (Fig. 
9A). In the same film all of the stages 
of diverticulosis maj’' be demonstrated. 
Lai'ger sacculations may be clearly visu¬ 
alized and assume widely divergent shapes 
and groupings. Some appear round, others 
ovoid and still others semiglobular. They 
may occur single or in oddlj''-patterned 
groups (Fig. 9B). They may appear as 
a chain of opaque dots in a double row 
connected with the lumen of the bowel by 
short, narrow necks (Fig. 9C). When 
fecal concretions are present, the barium 
will fill the sacs around the foreign bodj'^ 
and produce a variety of shapes, such as 
crescents and finger-like shadows.^^ The 
deep indentations of the bowel haustra in¬ 
dicate spasm and are interpreted either 
as evidence of the existence of a prediver¬ 
ticular state or as indicative irritability 
due to an associated inflammatory process. 
In the chronic obstructive type with tu¬ 
mor formation, a filling defect that simu¬ 
lates carcinoma may be visualized. 

The differential diagnosis is often diffi¬ 
cult and on occasion cannot be made with 
any degree of certainty. There are a few 
roentgen signs, however, that may give 
the clue to the true nature of the condi¬ 
tion.^^ In cases of diverticulitis the mu¬ 
cosal relief view of the colon does not show 
as extensive destruction of the mucosa as 
is associated with carcinoma.^^ The pic¬ 
ture in cases of malignant disease is con¬ 
stant, while in cases of diverticulitis the 


defect as well as the tumor has a tendency 
to change.^* In the presence of diverticu¬ 
litis the obstruction is usually incomplete 
and occurs as a late manifestation the 
defect is usually fusiform or spindle- 
shaped and is longer than the short, 
abruptly-demarcated lesion of carcino- 
ma.'’’" 

Not infrequently the rising column of 
the barium enema may be seen to halt 
abruptly and no more of the solution can 
be introduced. The presence of an obstruc¬ 
tive lesion is apparent, but a differential 
diagnosis from the film is impossible. At 
this time a roentgenogram taken after 
oral administration of barium would yield 
invaluable information. Its use, however, 
has always been considered a dangerous 
practice, because of the fear that it would 
aggravate the existing obstruction. Such 
an impression is undoubtedly warranted 
if the customary solution is used. In re¬ 
cent months, however, Wyatt’* has de¬ 
veloped a technic for the oral administra¬ 
tion of barium which eliminates that dan¬ 
ger. By adding magnesium citrate to it, 
he has been able to produce an opaque 
medium that will maintain its liquid state 
permanentljL As a result, its administra¬ 
tion orally does not result in impaction 
proximal to the lesion. We have applied 
this method in several cases, with gratity- 
ing results. A detailed report of the tech¬ 
nic will appear in the literature in the 
near future. 

Colovesical and enterocolic fistulas are 
visualized by the passage of the opaque 
solution from the sigmoid into an adjacent 
loop of bowel or into the urinaiy bladder. 
The tracts are not alwaj'^s distinct, particu¬ 
larly if ah enterocolic fistula is present. 
With the colovesical fistula, the more com¬ 
mon of the two, the tract is more distinct 
and more visualized. 

Diverticulitis and Carcinoma. — Early 
observers were of the opinion that diver¬ 
ticulitis was a predisposing factor in the 
development of carcinoma of the intestine. 
The prevailing opinion at present is at 
variance with that theorjL Ochsner and 
Bargen-’“ observed malignant disease of 
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Fig. 9.— A, roentgenogram showing irregular sawtooth outline of sigmoid. Larger diverticula may 
also be seen. B, multiple diverticula. Note variety of sizes and shapes. C, diverticulosis. Note ap- 
pai’ent double row of sacs connected with lumen of bowel by short, narrow necks. 


the colon in only 6 per cent of 13 patients 
in whom diverticula were known to exist. 
In only 7 of these was malignant disease 
observed in the same portion of the colon 
in which the diverticula were situated. 
Rankin and Brown” noted carcinoma in 
only 4 of 227 cases of diverticulitis and 
concluded that the relation between car¬ 
cinoma and diverticulitis was incidental 
rather than actual. Since both diverticu¬ 
litis and carcinoma of the intestine occur 
in the latter decades of life in the majority 
of cases, it is reasonable to expect some 
percentage of coincidental involvement, 
either in the same area or in remotely 
separate regions (Fig. 9B) 

Diagnosis .—The diagnosis of diverticu¬ 
litis is not always simple. The symptoms, 
already enumerated, vary widely in their 
intensity, and one or more of the signs 
may be absent. The barium enema pro¬ 
vides the most reliable means of establish¬ 
ing a diagnosis. Eggers”" has declai'ed 
that “the most valuable symptom is to 
bear a diagnosis of diverticulitis in mind.” 
Rosser’s”® diagnostic formula is apt. He 
has declared that “a combination of low- 
grade temperature, tenderness in the left 
lower quadrant with or without the pres¬ 
ence of a palpable mass, and sigmoido- 


scopic evidence of fixation of the lower 
colon, especially in an individual over 
fifty, are indications that careful radio- 
gi'aphic studies of the colon are in order.” 

Dijferential Diagnosis : The salient 
points of differential diagnosis are pre¬ 
sented in Tables 2 and 3. 

Prognosis .—The prognosis of diverticu¬ 
losis is uniformly good. Although most of 
the patients remain asymptomatic, ap¬ 
proximately 15 per cent will suffer the 
transition to diverticulitis. When this 
occurs, the prognosis becomes progres¬ 
sively worse in direct proportion to the 
severity and extent of the inflammatory 
process. The extensive surgical procedures 
that may be required provide an addi¬ 
tional prognostic risk. In our group of 
23 cases of diverticulitis, resection was 
carried out in 17. In 4 the exterioriza¬ 
tion method of Miculicz was employed; in 
3, abdominal, perineal proctosigmoidec¬ 
tomy, and in 4, immediate end-to-end 
aseptic anastomosis. In the last-mentioned 
group, complemental appendicostomy or 
transverse colostomy was instituted at the 
time of operation. In 6 patients, anterior 
resection of the sigmoid with colostomy 
and extraperitonealization of the closed 
rectal stump (Hartmann technic) was done 
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Table 1.— Di^frfrixct ■ -ir V 
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Fever 
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Pain 
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Mederuts to severe 
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6 

Moderata ~ 



re Sever? 
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7 

Negative “ 
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Negative 

Rectal bleeding 
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Negative 

Abdominal tumor 

Cl 

May be positive 

Negat.ve 

Negct.ve 

Negative = 

Pelvic examination 

11 

Negative 

Neuat.v-' 

Negative 

Bilateral tenderr.r^< 

Sigmoidoscopic 

examination 

12 

May be positive 

Negative 

Negative 

Negative 

Roentgen examir.ation 

14 

Presence of 
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^Negative 
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rw Negative 

Crine 

10 

Negative 

Negative 

R3C and WEC 

Negative 

Cystoscopic 

examination 

12 

Negative 

Negative 

Positive 

Negative 

Vaginal smear 

15 

Negative 

Negative 

Negative 

Positive for G.C, 
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in spite of the fact that partial cystectomv 
was included in 4 instances. Of the 17 
patients who underwent resection. 1 died 
—a mortality rate of 5.S per cent- This 
occurred as the result of peritonitis fol¬ 
lowing a resection with end-to-end anasto¬ 
mosis. Of the 6 patients operated upon 
but without resection. 2 died: 1 after 
colostomy for obstruction and the second 
after abscess formation treated by incision 
and drainagre. making a total mortality of 
13.4 per cent. 

Trcafnjeuf.—^The treatment varies with 
the type and degree of inflammatory in¬ 
volvement. For patients with diverticulo- 
sis and uncomplicated diverticulitis the 
management is medical, designed toward 
keeping the diverticula emptj*. 

Diet: A bland, nonirritating diet free 
of residue is advocated. All fruits ^vith 
seeds should be avoided. Rough, raw or 
stringj* vegetables are similarly undesir¬ 
able. Fish should be filetted and all bones 


carefully removed. If constipation be¬ 
comes troublesome as a result of the diet, 
fruit juices may be ta.ken in more liberal 
quantities. Alcohol may be used in moder- 
atioa. 

Bland. Lov Rcfic'te D'ft 
Breakfcfi 

Orar.ee juice Creara 

EW 2 Milk 

Creari of wheat Sarka ccrTee cr tea 

Toast 

Butter 

Dirrrr 

Mirced chickea cr Iamb Sink 
or broiled filet of sole Cream 
Pureed strinsbear.s Sarka coffee or tea 
Pureed carrots Strained stewed fruit. 

Diced potato^ junket or custard 

Toast, one slice, or 2 
crackers 
Butter 

S\ipr^ 

Cream of celery soup, MHk 
strained Cream 

.\sparapu5 on toast 
Pureed beets 
Cream cheese 
Crackers, 2, or one sli 
of toast 
Butter 





JOURNAL OF THE INTERNATIONAL COLLEGE OF SURGEONS 


JUNE, 1953 


gen, die chirurgisches Eingreifen erfoi’- 
dern, werden erwiihnt unter Angabe der 
vom Verfasser bevorzugten Verfahren. 

RESUMEN 

Se discute la naturaleza, incidencia, 
diagnostico, clasificacion, caracteristicas 
patologicas y sintomas del diverticulo Se 
resumen las tecnicas sigmoidoscopicas y 
roentegenologicas y se examina la incogni¬ 
ta de una relacion entre diverticulitis y 
carcinoma. Se delinea el tratamiento, in- 
cluyendo lista de la comidas recomendadas 
y de las que deben evitarse. Se mencionan 
las determinantes de la intervencion qui- 
rurgica con las recomendaciones del autor 
concernientes al procedimiento de eleccion. 

RESUMfc 

L’auteur discute de la nature, de la 
frequence, du diagnostic, de la classifica¬ 
tion, de la pathologic et des symptomes du 
diverticule. Les avantages du sigmoido¬ 
scope et de la radiographic sont aussi 
presentes. II note une certaine analogic 
entre le diverticule et le cancer. Le traite- 
ment a suggerer, la diete recommandable 
dans ces cas et le precede chirui-gical ideal 
sont aussi enonces par I’auteur. 

SUMARIO 

Sao discutidos a natureza, incidencia, 
diagnostico, classificagao, aspeto patologi- 
co e sintomas dos diverticulos. As tecnicas 
da reto-sigmoidoscopia e do estudo radi- 
ologico sao salientadas, sendo ainda devida- 
mente apreciada a relagao existente entre 
a diverticulite e a carcinomatose. 0 trata- 
mento, inclusive os alimentos que devem 
ser ingeridos e os que precisam ser evi- 
tados, e detalhado, sendo, por fim, menci- 
onadas as condiqoes que reclamam o tra- 
tamento cirurgico, fazendo o autor as suas 
recomendaeoes para os processes a serem 
adotados nesses cases. 
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absorbed from the perirenal area? vrithin 
fortv-eight hour?. Carbon dioxide "wa? a? 
readily absorbed as vras oxygen, but iu- 
iravenous injection of this gas caused 
Slight convulsive reactions, with no seri¬ 
ous consequences. Helium.* however, was 
absorbed very slowly and remained in the 
perirenal areas more than five days alter 
perirenal insufhation. When injected in¬ 
travenously into rabbits, helium caused 
death instantaneously by tilling the right 
auricle and ventricle and inducing tonic 
contraction of the left ventricle. 

In the early period when Carelli ? 
tnethoG was hrst employed, reports oi 
deaths from emboli were emphasized. 
However, this diatmosi? was rarely. ii 
vver. connrmed at the autopsy table. 
In order to reduce to a minimum an> 
complications of perirenal insurnation. 
tr.e pressure under which the gas is intro- 
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duced should be lower than the diastolic 
blood pressure; this decreases the possi¬ 
bility of gas entering the vascular 
system. A new apparatus has been de¬ 
vised for accurate measurement of the 
quantity of gas injected and for recording 
the pressure under which the gas is intro¬ 
duced. 

The ingenuity of Mr. Fred Wallace 
made this apparatus available. It consists 
primarily of a 50 cc. syringe connected 
to a three-way stopcock, both of which are 
mounted on a metal stand. All parts are 
easily disassembled for cleaning and steril¬ 
ization. The three-way stopcock is ar¬ 
ranged in such a fashion that there is 
never a direct continuity between the tank 
of oxygen and the patient. One outlet of 
the stopcock is connected to the tank of 
oxygen; the second outlet is connected by 
tubing to the needle which is inserted into 
the patient, this outlet having a sheath 
which is hooked up to a pressure-record¬ 
ing apparatus, such as the Lewis cystome- 
ter; and the third outlet is connected to a 
syringe, whereby the quantity of gas is 
measured. In this fashion a measured 
amount of oxygen is introduced under 
controlled and recordable pressure. 



Fig. 5.—Position of needle t« situ during lumbar 
perirenal oxygen insufflation. 



Fig. 0.—Position of patient with noodle iit *iIk during presncral oxygen insufflation. 
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anterior portion of the abdomen is fre¬ 
quently noted. It is our practice to stop 
when this occurs. After the desired 
amount of oxygen has been injected, the 
patient is instructed to turn on his or her 
back. 

10. The hands are now clasped by an 
attendant, and anterior flexion and exten¬ 
sion of the body is carried out in a rowing 
motion. 

11. Roentgenograms are taken immedi¬ 
ately. 

12. An excretory urographic study may 
now be added and, if necessary, a retro¬ 
grade pyelographic investigation. 

13. In many instances a twenty-four 
film is taken. 


JUNE, 1503 

Advantages and Indications .—The fol¬ 
lowing points are worthy of attention: 

1. Perirenal insufflation clearly deline¬ 
ates the exact size, form and location of 
kidney, thus providing valuable informa¬ 
tion in unusual cases of ptosis, rotation, 
failure of rotation, malformations, agene¬ 
sis, atrophy, etc. 

2. A combination of pyelographic inves¬ 
tigation and perirenal oxygen insufflation 
provides an accurate estimation of viable 
parenchymal tissue in cases of hydro¬ 
nephrosis, calculi, cysts, etc. This is of 
inestimable importance when conservative 
surgical treatment is contemplated. 

3. Changes in density of the renal 
shadow are clearly illustrated. 

4. The technic may outline renal calculi 



i: f’ "’'th large mass in right side of abdomen. Perirenal insufflation shows a " ‘ 

Knlney. Mass is carcinoma of liver proved at exploratory operation. B, perirenal insufflation Uemoi 
strating normal adrenal gland above the kidney (Carelli technic). 
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and pai'enchymal calcifications not visible 
by ordinary radiographic methods, 

5. The ureters are well outlined, and 
ureteral pathologic conditions, such as 
strictures, bands, adhesions, anomalous 
vessels, etc., may be diagnosed with ac¬ 
curacy. 

6. Information is provided of patho¬ 
logic conditions in the subdiaphragmatic 
and retroperitoneal areas, such as peri¬ 
nephritis, perinephric abscess, cysts, tu¬ 
mors and the results of trauma. 

7. Parenchymal tumors and cysts are 
outlined, and information concerning tht- 
extent of perirenal involvement is pro¬ 
vided. 

8. The relation of the kidney to oth* ‘‘ 
tumors and cysts, intraperitoneal or ret* 
peritoneal, is made manifest. 

9. Perirenal insufflation is extrenv 
valuable in the study of the adrenals, p; i 
ticularly by the presacral route beca.' 




technic, demonstratinc oxyc 
kidneys e.xcludinp possibility of pe 
renal inflammation in a case of alleged Iraui 
to left kidney. 




-- ' argo renal tumor filling entire right 
, »jomen. Perirenal insufflation shows 
' ... I. free of any attachment to surround- 
Patient was operated upon; tumor 
„ I '•idney successfully removed. 


thi‘ sides are simultaneously outlined 
for comparison. 

Dtmdvantugca and Contraindications. 
_Possible disadvantages and contraindi¬ 
cations connected with the lumbar or di¬ 
rect approach are as follows: 

1. Danger of accidental perforation of 
the peritoneum, bowel and blood vessels. 

2. Danger of penetration into a tumor 
and subsequent dissemination of the tu¬ 
mor cells. 

3. Danger of spreading infection in 
cases of perinephritis, abscess, tuberculo¬ 
sis, etc. 

4. Technical difficulties, which are fre¬ 
quently encountered in the proper intro¬ 
duction of the needle. 


739 






VOL. XIX. NO. 6 


RITTER AND JOHNSON: PERIRENAL OXYGEN INSUFFLATION 


By the presacral or indirect approach 
all the aforementioned disadvantages are 
obviated. The technic is relatively simple, 
and no accidents or contraindications have 
been encountered. 

It is evident from these preliminary 
remarks that pneumoroentgenographic 
study is a relatively safe practice and 
may be approached with little or no hesi¬ 
tation. 

In conclusion, it is with the hope of 
stimulating the freer adoption of peri¬ 
renal insufflation as a valuable diagnostic 
addition to the urologic armamentarium 
that this presentation is made. Fear of 
serious complications is entirely obliter¬ 
ated when one employs the apparatus here 
described and exercises the average pre¬ 
cautions emphasized earlier in this pre¬ 
sentation. 



Fig:. 14.—Perirenal insufflation demonstrating a 



Fig. 16.—Perirenal insufflation demonstrating a 
collapsed stomach above kidney, with no tumor; 
not a case of pheochromocytoma. 


SUMMARY 

The authors discuss and recommend the 
use of perirenal insufflation in urologic 
diagnosis, emphasizing, on the basis of 
their own experience, the fact that the 
procedure need not be dangerou.s if prop¬ 
erly handled. Complete outlines of their 
lumbar and sacral insufflation technics are 
included, together with a detailed list of 
indications for this diagnostic measure 
and the advantages it affords. 

RESUMEN 

Los autores discuten y rccomiendan el 
uso de la insuflacion perirenal en el di- 
agnostico urologico, haciendo notar con- 
forme a su experiencia el hecho que dicho 
procedimiento no es peligroso manejado 
aDropiadamente. Se incluyen los lineami- 
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todas as indicagoes para esse meio diag- 
nostico, e bem assim as vantagens por ele 
trazidas a clinica. 

ZUSAMMENFASSUNG 

Die Verfasser erdrtern und empfeWcn 
die Amvendung perirenaler Einfuhrung 
von Gas in der urologischen Diagnostik. 
Sie betonen, dass auf Grund ihrer eigenen 
Erfahrungen die Methode, richtig ange- 
wandt, keinerlei Gefahren einzuschliessen 
braucht. Genaue Beschreibungen der von 
den Verfassern beniitzten lumbalen und 
sakralen Einblasungstechniken und eine 
genaue Aufzahlung der Indikationen und 


der Vorzdge des Verfahrens sind einge- 
schlossen. 
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Tlie hazard of ototoxicity is greatly reduced by 
combining equal parts of streptomycin sulfate 
and dibydrostrcptomycin sulfate. The patient 
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Pain: Its Significance to the Surgeon 

R. J. BEHAN, M,D., DR. MED. (BERLIN), F.A.C.S., F.T.C.S. 

PITTSBURGH, PENNSYLVANIA 


T he surgeon who chooses the subject 
“Pain: Its Significance To The Sur¬ 
geon” must ask the kind indulgence 
of his readers for entering upon a realm 
in which the lack of knowledge seems so 
profound that frequently it must appear 
to the average physician to be a waste of 
effort, or a useless procedure, to try to 
fathom the significance of the numerous 
pains that he encounters. However, as a 
physican he must attempt to do so, for 
the pain may suggest manifold diagnostic 
possibilities that may aid him in treat¬ 
ment of the conditions causing the pain. 
This possibility should act as an incentive 
for him to learn as much as possible about 
pain, especially since every physician 
knows that pain is universal and that the 
bodies of the famous as well as those of 
the nameless arc perpetual sources of 


SubniUt^ for |>uW5eaUon Oet. ^0, 


pain. Though aware of the importance of 
pain, cognizant of the fact that any organ 
of the body may give rise to it and that 
it is almost inseparably associated with 
disease, the average physician has only a 
limited experience in solving the mysteries 
of pain. 

The attempt to relieve pain is motivated 
from two points of view. One is held by 
the physician, who is interested in deter¬ 
mining the cause and the best measures 
for relief of the pain from which his pa¬ 
tient is suffering; the other by the pa¬ 
tient, who is not so much interested in the 
causal relation of pain to disease as he 
is desirous to be delivered from discomfort 
and distress. 

This demand of the patient constantly' 
urges the physician to apply means a 
measures for the alleviation of pain, 
that he may, driven to precipitate thera 
prescribe drugs and other remedies fo 
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the immediate relief of pain without due 
consideration of the underlying pathologic 
processes that cause the pain. 

Since in many cases pain may be a de¬ 
termining factor in diagnosis and treat¬ 
ment, a most careful analytic study of all 
symptoms associated with the pain should 
be made, and, in addition, a thorough 
study of the patient’s history should be 
undertaken. 

The physician must also remember that 
the value of pain as an indicator of dis¬ 
ease depends upon the type and intensity 
of the stimuli and the integrity of the 
sensory receiving apparatus, the sensory 
conduction apparatus, the sensory per¬ 
ceiving apparatus, and above all the abil¬ 
ity of the physician to place correct inter¬ 
pretations on the data presented to him. 
Disorders in any of the aforementioned 
components disorganize the accuracy of 
the entire pain concept, which is also mod¬ 
ified by the receptivity of the patient to 
irritative stimuli. This factor maj'^ be in¬ 
fluenced especiall}’- b}'- psychic states re¬ 
sulting from emotional tensions, which 
may render the patient more susceptible 
to pain-producing stimuli or may, on the 
contrary, erect a barrier between the re¬ 
ception of sensory stimuli and their con¬ 
scious preception. 

The medical attendant may also be puz¬ 
zled not only by the phenomena associated 
with pain but, in many instances, by the 
question whether the pain complained of 
really exists. This doubt is especially likely 
to be a factor in the evaluation of pain 
in compensation cases, in which the pain 
follows an injury. 

Diagnostic Significance Of Pain .—^^Vhen 
the surgeon has become convinced that 
pain is actually present, then it is neces¬ 
sary for him to inquire why it is present, 
whence it originates, and what it indi¬ 
cates. After he has answered these ques¬ 
tions, the next and most important is. 
How is the pain to be relieved? This 
problem proves very difficult unless the 
surgeon is able to make a proper investi¬ 
gation of the detailed processes concerned 
with the origin of the pain, and has not 


formulated his diagnosis, as to oi’igin and 
significance, entirely on a topographic ba¬ 
sis of the apparent characteristics of the 
pain. 

In order to facilitate his efforts toward 
diagnosis he should be familiar with the 
principal pain complexes or syndromes, 
which may be divided into pain syndromes 
of the cerebrospinal system and pain syn¬ 
dromes of the sympathetic nervous sys¬ 
tem. 

The first of these concerns the direct 
role of the sensory activities of the cere¬ 
brospinal system in the production of pain. 
The mechanism involved is relatively 
simple. 

The irritation is received by the pe¬ 
ripheral pain receptor, and a pain-produc¬ 
ing impulse is aroused. This is transmitted 
by pain-conducting nex’ve fibers to (1) a 
nerve trunk, (2) a nerve plexus, (3) the 
spinal nerve, (4) the dorsal root (gan¬ 
glion) and (51 the posterior horn of the 
spinal cord, where a synapsis occurs with 
an intersegmental neuron which ascends 
in the spinal cord for a few segments and 
then passes across the cord and ascends in 
the spinothalamic tract of that side 
through the medulla to the thalamus, 
where the fibers carrying the impulses 
producing the sensation of pain termi¬ 
nate; even at this stage the mind, i.e., 
consciousness, does not as yet recognize 
the sensation as painful. 

But in the thalamus the pain-carrying 
nerve fiber synapsizes with a neuron, the 
axon of which carries the pain-producing 
impulse to the postcentral cerebral convolu¬ 
tion, where cortical cells aided by addi¬ 
tional informative impulses carried by 
association tracts, from memory centers 
in the frontal and upper temporal lobes 
of the brain, formulate a sensory pattern 
which, if it conforms to a similar one that 
memory recalls as belonging to pain sen¬ 
sation, gives rise to a conception that con¬ 
sciousness labels as pain. At this time the 
sensation is born—how, why or through 
what agencies we do not know. That be¬ 
longs to the mystery of pain. 

In the cortex a synaptic connection may 
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Fig. 1.—“Role of sensory activities of cerebrospinal system In production 
of pain. 1, local injection of anesthetic solution; 2, pro.vimal injection of 
anesthetic solution blocks pain reflex; S, paraveitebrnl injection blocks 
reflex; 4, resection of posterior roots (spinal anesthesia) or alcohol injec¬ 
tion (Dogliotti's method) may relieve the pain; S, internuncial common 
pool of Livingston. 


be made with a motor neuron of the pre¬ 
central convolution through which con¬ 
sciously controlled motor impulses are 
created, are carried to the periphery and 
arouse reactions of defense, or, if that is 
not feasible, induce withdrawal (usually 
precipitate) from the source of the irrita¬ 
tion. 

Sijndromc Due to Synaptic Transfer¬ 
ence in the Cord .—In some instances the 
pain impulse may never ascend in the cord 
as far as the brain, but may be short- 
circuited in the same segment of the spinal 
cord into which it entered and be trans¬ 
mitted by syna])tic connection with an in¬ 


termediate neuron to a ganglion cell in 
the ventral horn of the spinal cord» where 
a motor impulse is originated. This im¬ 
pulse is carried through the ventral root 
to a spinal nerve, the nerve plexus, the 
nerve trunks and peripheral nerves to the 
particular associated muscles that induce 
involuntar 3 ' contraction of the affected 
muscles (the so-called defensive reaction). 
This reaction maj” occur in the somatic 
muscles of the head, neck, abdomen, back 
or extremities, or a reflex withdrawal of 
the irritated area from the source of the 
pain maj* be induced. The reflex with¬ 
drawal is automatic and occurs even be- 
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fore the pain impulse reaches the sensory 
perceptive centers in the brain (Fig. 1). 

Pain ma}’- be related to a somatic symjM- 
thetic syndrome that results from synap- 
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Fip. 2.—Spinothalamic tract* passing through the 
spinal cord and representing the spinal division 
of the spinothalamocortical pathway. This tract 
cerves to conduct impulses of affective sensibuity, 
pain, discomfort and temperature. It is called 
ihe spinal fillet because it undergoes complete de¬ 
cussation in the spinal cord. 


•From Tilnm- and Rilev. The Form and Functions of the 
Central Nirfou-- System. Nenv York; Paul B. Hoobcr, Inc.. 
193 r. 3d ed. Fie- CIO. p. 1S>1. Illustration shown is only a 
part of Figure 210. 


tic transference of the pain impulse in the 
gray matter of the spinal cord to the 
neuron of a sympathetic nerve. The im¬ 
pulse then passes from the ventral horn 
of the spinal cord through the ventral 
root to a white ramus, and thence, as a 
preganglionic nerve fibei', to a paraverte¬ 
bral sympathetic ganglion where a synap¬ 
sis is made with ganglion cells, the axon 
of which is carried as a postganglionic 
fiber through the gray ramus to a spinal 
nerve and is distributed to the peripheral 
somatic tissues, where impulses carried by 
it act on the blood vessels, the sweat glands 
and involuntary muscles, percepting the 
structural cells of the peripheral tissues 
and causing metabolic and other disturb¬ 
ances with the production of pain (Fig. 1). 

Pain is associated with the autonomic 
nervous system reflexes or syndromes. 

In addition to the cerebrospinal system 
as a source of disquieting pain, the auto¬ 
nomic nervous system (consisting of the 
sympathetic parasympathetic nervous sys¬ 
tems) is involved in pain production in 
both the somatic superficial and deeper 
tissues and the viscera. Irritation occur¬ 
ring in these various subdivisions gives 
rise to various groups of symptoms or pain 
syndromes. 

When the primary irritation affects 
afferent sympathetic fibers in somatic tis¬ 
sues, the impulse is transmitted from its 
place of origin in a manner similar to the 
impulse from a cerebrospinal nerv'e fiber, 
except that in this instance impulse is 
carried bj" a sympathetic nerve fiber 
(Neuron I) which, in association with sen¬ 
sory cerebrospinal nerve fibers, is carried 
through the posterior nerve root to the 
posterior horn of the cord, where it forms 
a synapsis with an intermediate neuron, 
the so-called internuncial neuron. Extend¬ 
ing between this point and a ganglion 
nerve cell, whose axon, it passes as a pre¬ 
ganglionic fiber (Neuron II) through the 
ventral horn to a spinal nerve, and then 
passes through the white ramus to a para¬ 
vertebral ganglion, where it forms a sy¬ 
napsis with a ganglion cell from which a 
postganglionic axon (Neuron III), passes 
through a gray ramus to a spinal nerve. 
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by -which it is carried to its peripheral 
distribution and terminates in a blood 
vessel, sweat gland or the arectores pilor- 
um muscles. Impulses also cause disturb¬ 
ances of peripheral tissue that produce 
irritative substances stimulating the nerve 
endings of pain-sensory somatic cerebro¬ 
spinal nerve fibers and may give origin 
to the extremely disabling painful reflex 
termed causalgia. 

It has been demonstrated that pavi-pro- 
ditcing impulses may be transiaitted in¬ 
dependently of the cerebrospinal nerves 
by sympathetic nerve fibers, direct to the 
thalamus and the cerebral cortex, but it 
is more likely that the pain impulses from 
the sympathetic nerve fibers are trans¬ 
ferred through synapses with cerebro¬ 
spinal sensory nerve terminals of the pos¬ 
terior root fibers, and a true somatic sym¬ 
pathetic peripheral pain syndrome arises 
and is due to the network of sympathetic 
nerve fibers located in the peripheral tis¬ 
sues of the affected region. 

Local Sy^npathetic Pain Syndrome From 
Local Injury. —The aforedescribed man¬ 
ner of nehvork distribution explains pain 
production and the distribution of aching, 
nagging pain, indefinitely distributed over 
the shoulder or the back or down the arm, 
that follows chilling or injury of the shoul¬ 
der, the upper part of the arm, the neck 
or the back. In the affected region there 
usually is one spot or area (the so-called 
pressure point) where pressure causes 
both a severe local pain and a reduplica¬ 
tion of the referred pain in surrounding 
and even distant areas. The pressure point 
usually remains stable, but the areas of 
pain radiation varj’ constantly in location 
and intensity. This type of pain is re¬ 
garded as due to impulses carried by in¬ 
terweaving sympathetic nerve fibers to the 
tissues, where they stimulate metabolic 
disturbances in which the products of dis¬ 
ordered metabolites cause irritation to the 
terminals of sensory nerves that carry 
pain. 

Pain Syndrome Related To the Viscera. 
—The consideration of pain in the viscera 
leads directly to the question, almost as 



Fig. 3.—Spinothalamic tract* passing through 
spinal cord and representing spinal division of 
spinothnlamocortical pathway. This tract serves 
to conduct impulses of affective sensibility, pain, 
discomfort and temperature. It is called the 
spinal fillet because it undergoes complete decus¬ 
sation in the spinal cord. 


•From TIInry fcnd lUlpy, The Form nnd Functions of the 
Central Kervous Sii»tem. New Yorks Paul B. Hoebor, Inc., 
1938. 30 ed. Fie. 2ID, p. 186. Partial rcprcxluctiuo. 

old as physiologj' itself, whether the nerve 
supply to the viscera contains a sensorj* 
pain component. Under normal circum¬ 
stances and state.s in which the viscera 
arc healthy, the subject is not conscious 
of the activities of his internal organs, 
and this is fortunate; otherwise he would 
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be in constant turmoil. It is also well that 
vital activities are regulated by affectors 
and that the controls are in the central 
nervous sj'steni and beyond the control 
of the subject. These vital centers harmo¬ 
nize the processes of normal existence, but 
in the presence of disease different con¬ 
ditions arise. It then becomes necessary 
for the organism to become aware of and 
resistant to disturbances inimical to its 
well-being. For a long time, because of 
this subconscious acti\'ity and nonappar- 
ent sensory expressions, it was thought 
that the viscera had no perceptive sensa¬ 
tion, but it is now generallj’ agreed that 


even under normal conditions there arises 
from sensory impressions in the viscera a 
central perceptive feeling of well-being or 
satiety, and that pathologic disturbances 
give rise to an unwell feeling without any 
definite peripheral anatomic localization. 
The indefinite localization should be ex¬ 
pected, for a person who does not know 
exactly where his gallbladder, or his stom¬ 
ach, or any other of his organs is located 
cannot possibly localize pain due to dis¬ 
ease of the gallbladder, the liver, or any 
other viscus, in the affected organ. The 
question also arises, does the sensation of 
pain actually arise in these organs, or is 
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pain due to the viscerosomatic reflex from 
impulses referred from the source of irri¬ 
tation in the viscera to the cord and thence 
to the abdominal wall, where referred pain 
is incited? As yet the riddle is not com¬ 
pletely solved, even though the manner in 
which visceral pain sensation is produced 
has been under investigation for a long 
time. Study and research on this problem 
is rendered more difficult because the pain¬ 
ful sensation associated with visceral dis¬ 
ease is not of the same type as that which 
is caused by irritation in the external or 
surface tissues, but is more closely related 
to a central psychic reaction and a feeling 
of discomfort and distress. 

This lack of central discrimination is 
natural and understandable, since the pa¬ 
tient as a rule has never learned through 
central selection to associate the visceral 
sensory impulses with any definite pattern 
of pain or sensation. He is unable to locate 
the origin of the distress because of the 
absence of other perceptive factors, such 
as pain, touch, pressure and other sensa¬ 
tions which have been developed through 
endless generations between the central 
perceptions and sensory impressions from 
the external superficial tissues. As a conse¬ 
quence, the disquieting sensation aroused 
at the perception center in the brain by 
nerve impulses (sympathetic) from vis¬ 
ceral lesions cannot, in the absence of 
other qualifying sensations, be accurately 
classified. Naturally, therefore, these sen¬ 
sations frequently give rise only to an 
indefinite feeling of discomfort or a sense 
of being unwell. 

Such sensations, according to their char¬ 
acter and their site of origin, are referred 
rather indefinitely to the abdomen, the 
chest, or some area in the leg, arm or head. 
Examples of such referred sensations are 
the intensely disagreeable feeling in the 
chest induced by coronary disease; or the 
abdominal distress associated with t>Tn- 
panites, or the burning, aching abdomi¬ 
nal pain that accompanies severe intesti¬ 
nal spasm, diarrhea, dysentery, etc. 

It is also significant that the sensations 
which arise from the irritation of sympa¬ 
thetic nerve terminals in the viscera and 


which definitely do come into conscious¬ 
ness are always perceived as a feeling of 
discomfort or of pain. This means that 
as long as the visceral organs are perform¬ 
ing their functions properly the subject 
does not know that he possesses such 
organs, but as soon as disturbances arise 
they produce discomfort and pain, and the 
subject's attention is directed to the pre¬ 
sumable source. 

It is also possible for peripheral somatic 
stimuli to be carried to the spinal cord 
and, by synaptic contact, to arouse refie.x 
activities in the viscera, with sympathetic 
ganglion cells in the cord to arouse reflex 
activities in the viscera. The practical 
effect is evidenced by many instances in 
which folk medicine is applied—especially 
the application of irritating stupes or hot 
compresses to the abdomen to relieve tym¬ 
pany or other painful lesions and spasms 
of the viscera. 

Pain Syndrome AHsing In The Pcidph- 
eral Sympathetic Network ,—It is difficult 
to understand how pain impulses are 
created in the peripheral sympathetic 
nervous system, which seemingly does not 
have any peripheral terminal receptors. 
The nerve fibers apparently end in a plas- 
modium network in which the component 
fibers are fused with each other. In this 
plasmodium there are no definable termi¬ 
nations. However, irritation to these fibers 
does arouse impulses, which are trans¬ 
mitted widely in all directions and are 
thought to cause pain by secondary effects 
which they produce in the affected tissues. 
These secondary reactions involve involun- 
tarj’ muscle fibers, blood vessels, the blood 
supply to nerves, glandular organs, etc. 
The pain thus incited does not remain 
con.stant in the same area, and it varies 
in intensity even though the exciting fac¬ 
tors do not change in character or in in¬ 
tensity. Usually, however, there is one 
particular area, called a trigger point, 
which is very sensitive to pre.ssurc and 
which, when pressed upon, arouses both 
local pain and pain radiating into the 
areas in which it was previously most 
intense. 
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Fip. 5.—Reflex from skin to viscus and back to mural tissues, with 
irritative stimulation of hyperemia, metabolic activities, etc. indirectly 
productive of pain. Note afferent sympathetic nerve fiber passinu 
through paravertebral panglion without synapsinp, the synapsis being 


in the celiac or 


Visccro-Visccral Pain Sijndrome. — In- 
terviscerovisceral pain reflexes exist by 
which the visceral reactions, owing to 
stimuli arising in one viscus, are trans¬ 
ferred to another by intervisceral sympa¬ 
thetic nerve connections, giving rise to 


visceral plexus. 


functional activity, particularly in the 
organ secondarily involved. For example, 
pathologic changes in the appendix and its 
mesoappendix may arouse terminal sensory 
impulses, which are carried through the 
associated mesenteric and celiac plexus 
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and the paravertebral ganglia to the spinal 
cord and there through synaptic connec- 
ion create an impulse which is referred 
through sympathetic nerve fibers to the 
pylorus of the stomach or the sphincter of 
the gallbladder (the sphincter of Oddi), 
where it causes spasmodic contraction. 
This spasmodic contraction causes pres¬ 
sure or traction on terminal sensory nerve 
filaments supplied to these structures, 
with the production of pain. This reaction 
is called dyskinesia. From both the pri¬ 
marily and the secondarily affected or¬ 


gans, the pain impulses are transmitted 
through splanchnic nerve fibers to the 
paravertebral ganglia and thence to the 
spinal cord, where dermatomic reactions 
originate and give rise to segmental derm- 
atomic hyperalgesia. This is associated 
with zones of both the primarily and the 
secondarily involved organs. In cases of 
dyskinesia, therefore, there may be two 
segmental hyperalgesic zones or areas of 
maximum tenderness, one associated with 
the organ primarily involved and the other 
with the organ secondarily involved. 



Fifr. 6.—Hypothetical course of a sensory impulse from the viscera throuprh sjTupathetic Ranglion to 
white ramus, posterior root, posterior hoin. The sympathetic central cell in the cord and its axon 
to the sympathetic ganglion (paravertebral) then synapses with a sjTnpathetic neive cell whose 
axon passes through the gray ramus to the spinal nerve and is distributed to the Idood vessels, sweat 
glands, involuntary muscles, etc., of the somatic structures, where the sensory nerves are irritated 
and become sensitive, by metabolites which arc liberated in the hyperesthetic area, irritate the sens¬ 
ory nerve endings and set np states of irritability and pain through afferent cerebrospinal nerve 
fihcr.s (David and Pollock, 11)32, itl35; Doupe, 1943; Le\\is, 193G; Slorlcy, 1937) so that what would 
be noniial irritations are interpreted as pain (Pcnficld, 1925; Travel, Barry, Bigelow, 1044). The 
transmission of efferent impulses from the anterior horn to the somatic voluntarj* muscles cau.sing 
segmental or total contraction is not shown. 
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Medial branch 



Fip. (.—Diagram of transverse section through a thoracic vertebra 
(adapted from Spalteholz). If the technic of Lewis and Kellgren is 
followed, the portion of the medial branch of the posterior primary 
division of the spinal nerve lying within the cross-hatched area is liable 
to be directly affected by the injected saline solution. If the needle, in 
a medium-sized patient is inserted to a depth of about 4 cm. it will 
make contact with the transverse process. If it is now pushed forward 
above 1 cm. it will pass the transverse process of the vertebra. This is 
indicated by the patient’s calling that the pain is going around the 
abdomen or into the groin of the leg. This is the point of election for 

the injection. 

Modified from Sinclair, Fciiidcl, Weddell, and Falconer, The Inlrr- 
vcrtcbral Liframenls A.s A Source of Segmental Fain, J. Bone & Joint 
Siirg. (British number) 30-B: 515 (.-Vug.) 1948. 


St/ndrunic of Double Reference .—The 
presence of referred pain in two or more 
different peripheral zones or areas causes 
confusion in diagnosis. At times the sur¬ 
geon is puzzled by pain located in an area 
to which it is referred from different or¬ 
gans. For example, pain occurring in the 
right lower quadrant of the abdomen may 
be referred pain from lesions of the ovary 
or of the appendix (the eleventh derma- 
lomic zone for the appendix and the tenth 
zone for the ovary). The boundaries of 


these two areas sometimes overlap to such 
an extent that pain due to lesions of the 
ovary may be confused with that due to 
the lesion of the appendi.x, and vice versa. 
However, in the presence of either of these 
two conditions other signs and .symptoms 
are present to aid in diagnosis. If the pa¬ 
tient has appendicitis there are nausea, 
vomiting, at least a slight increase in the 
leukocyte count, usually fever, constipa¬ 
tion, and rigid and tender abdominal 
muscles in the lower right abdominal 
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Fig. 8.—Diagrammatic representation of two segments of the spinal cord, 

’ ' ■ . ’ •••* ..’.. '•■•ve roots and spinal nerves (Papez’ 

' . . *; -owell Co. Fig. 109. Redrawn from 

!. Lea and Febiger, 1945, p. 121. 


quadrant. Ovarian pain areas are, as a 
rule, due to disturbances of ovulation. A 
thickened ovarian capsule may hinder ovu¬ 
lation, with swelling of the ovarian paren¬ 
chyma and pressure on the capsule. This 
type of pain usually occurs during the 
midmenstrual period, at the time of rup¬ 
ture of the graafian follicle. The pain may 
alternate from side to side apparently de¬ 
pending on which ovary is ovulating at 
the time. 

These are the most important of the 


pain syndromes useful to the surgeon who 
is well aware of the diagnostic significance 
of pain. In his endeavor to make a correct 
diagnosis the surgeon, when he en¬ 
counters pain, should endeavor to deter¬ 
mine whether the pain-productive factors 
may be classified as (1) cerebrospinal or 
(2) autonomic (sympathetic or parasjTn- 
pathetic). 

In his consideration of pain, the medical 
attendant should always remember that 
pain is a sgmptom and not a dis 
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that in every case in which pain is pre¬ 
sented it is necessary to determine, if 
possible, the character of the distui’bances 
causing the pain. Treating the pain alone 
may lead to distressing mistakes. How¬ 
ever, if the pain is excruciating and severe, 
one should not spend excessive time in at¬ 
tempting to arrive at an exact knowledge 
of the causative factors. The demands of 
the patient for relief should be heeded, and 
later, under more appropriate circum¬ 
stances, a detailed search may be made for 
the inciting lesion. 

At the same time, the psychic reaction 
of the individual patient to painful dis¬ 
turbances should be determined, so that 
an evaluation may be made of the actual 
intensity of the pain, in terms of the 
ability of the patient to sustain varying 
degrees of physical discomfort without 


complaint. In this manner there is erected 
a crude standard for rating the severity 
of a pain as applied to any particular 
person. In this connection it must be re¬ 
membered that pain may be an expression 
of frustration and that the patient may 
not desire to be relieved, because he cher¬ 
ishes the pain as a means of exciting sym¬ 
pathy or as an excuse for release from 
annoyance, work or responsibility. 

The wise physician, as he sits in judg¬ 
ment upon a particular pain problem, is 
aware of the difficulties of making a cor¬ 
rect diagnosis from the numerous and 
sometimes conflicting data presented to 
him. If he regards his responsibility 
worthily he will advise operative or other 
procedures onlj^ after a careful discrimi¬ 
native study of the symptoms and exclu¬ 
sion, if possible, of all but the suspected 
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Fig. 10.—Process by which the impulse is carried from the appendix through the superior mesenteric 
plexus to the (celiac plexus to the greater splanchnic) to the paravertebral ganglion or direct to the 
paravertebral ganglion to the gi-ay ramus to the posterior hoi ns of the cords in the gray matter 
of which it synapses with vasomotor cells or with motor cells. From these preganglionic fibers are 
given off and are carried to the paravertebral ganglia, ivhere synapsis takes place with a cell of 
a postganglionic neuron which is distributed to the pyloric sphincter, the biliary sphincter and 

the sphincter of Oddi. 


lesion. In this consideration, the possible 
benefits of operation are to be carefully 
balanced against any harmful effects that 
may result from operative intervention. 

Diagnostic criteria as presented to the 
surgeon for the appraisal of pain in his 
diagnostic evaluation, as well as the his¬ 
tory of the patient immediately prior to 
his coming under observation, are of great 
value. If the pain is in the abdomen and 
there has been a history of pain followed 
by fever, the lesion is inflammatory. If 
there has been pain and no fever, some 
type of colic, twist or obstruction is pres¬ 


ent. Urgent surgical intervention is not 
necessary in the latter instance, unless 
other symptoms, such as vomiting, occur. 
If vomiting is continuous and without 
nausea, obstruction of the bowel should 
be considered. Vomiting without nausea 
indicates a reflex lesion, that is, a lesion 
at a distance is causing it. Vomiting with 
nausea indicates either a local gastric le¬ 
sion (gastric carcinoma, gastric ulcer, 
gastric dilatation) or a central psychic one 
(nausea from the sight or smell, etc., 
disagreeable objects). Vomiting may 
associated with any abdo 
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le.'^ioii severe enough to cause pain. Such 
vomiting usually occurs synchronously 
with the pain and as a rule is not re¬ 
peated. However, if a primary pain is 
accompanied by vomiting which ceases, 
and secondary vomiting without pain oc¬ 
curs later, it is a sign that a serious lesion 
of the gastrointestinal tract is present. 
The location of the lesion is indicated by 
the type of pain and the area in which 
it is felt. It must be emphasized that ab¬ 
dominal pain is not necessarily located 
over the jiathologic area, e.xcept. of course, 
when the iiarietal peritoneum is involved, 
localizing pain and tenderness to the dis¬ 
eased area. 

Pain in association with persistent con¬ 
stipation and vomiting indicates a lesion 
of the intestine. The greater the pain and 
the more persistent the constipation, the 
more severe is the lesion. It is unnecessary 
to remind surgeons that the most likely 
source of pain combined with obstinate 
constipation is intestinal obstruction, due 
to volvulus, intussusception, ileus, inflam¬ 
matory or mesenteric thrombosis, or can¬ 
cer of the bowel. 


In the urgency for alleviation and the 
haste induced by the desire to relieve ex¬ 
cruciating and uncontrollable pain, the 
physician or surgeon should not be 
stampeded into the application of meas¬ 
ures or the use of remedies which in his 
calmer judgment he would know were 
unjustified. He should not forget that 
the fir.st requirement of .the physician’s 
code is never to do anything or use any 
method or means of treatment the harm 
of which outweighs the benefit. Nothing 
should be undertaken, except under great 
urgency and after mature deliberation, 
which is dangerous to life or will leave 
such a serious functional or anatomic de¬ 
fect that the cure can be regarded as 
worse than the disease (Leriche,’^ p. 66). 

With the foregoing reservations, there¬ 
fore, the treatment of pain may be con¬ 
sidered under (a) removal of the causa¬ 
tive pathologic tissues and (b) simultane¬ 
ous introduction of measures for control 
of the pain by: 

1. Blocking of the affected pain recep- 

•Lorichf. R.: Thr Sur^ro' "! Fain- IiaItimor>-: The V.’il- 
lian-j and Wilkins Company. 1933. 


2S0 




VOL. XIX. NO. 3 


BEHAN: PAIN 


tors (a.) by local application (cold, anes¬ 
thetic ointment, etc.) or (b.) by injection 
of an anesthetizing solution into the pain¬ 
ful area. 

2. Blocking of the pain impulses from 
the affected area by injection of an an¬ 


esthetizing solution into or around the 
afferent nerve fibers carrying the pain 
impulses. 

3. Blocking or section (rhizotomy) of 
the posterior root or the associated sympa¬ 
thetic ganglia, if the pain is of sympathetic 



Fijj. 12.—Tho drawinR shows diafriammatically how impulses ori«e in the viscera and aie transmit¬ 
ted to somatic aicas: 1, they maj” be referred throufth the paravertebral ganplion to 2, the somatic 
a'oas of the body, where they cause roctaholic chatiRes causinR iiiitation to sensory pain fibers 3, 
and imitate pam impulses in ceiebrospinal soro.'itic pain fibers which are tiansmitted to the cord, 
where after synapsinpr they are 4, transmitted to a higher segmental homolntcral level by ascending 
homolaloral fiher.s and give localization to pain on a higher level on the same side or on the oppo- 
sitc‘ side. It IS possible that transference may also occur by descending fibers to a lower segmental 
lc\el or after synapsing the fibers pass across the cord by 5, homolatcral intersegmental fibers which 
a.^cend upwaid one oi two segments and then arc transferred to the .spinothalamic tract of the 
hcterolatcral side C, therapy: blocking of ganglion with anesthetic solution (pnravcitcbrol block) in¬ 
hibits all tiansmission (Kappis and Gcrlach, 1913; KuIcnkamlT (splanchnic.s anesthesia) 1923). 7, In¬ 
jection of anesthetic solution in striped voluntar>' muscle to relax contraction and prevent ; con- 
tinction when impulses are refiexly tiansmitted from mesenteric irritation (Lew f ' en). 

fibers cai nod to somatic tissues, where metabolic disturbances are aroused. ’ - 

producing impuKes in the sensory .somatic nerve fibers distributed in this area. 
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I'iK. 13.— 1, section of both root.s cau-'^ed loss of all sensation from the 
affected parts (deep pressure, also absence of sweat plands, vasomotor and 
pilomotor activities). 2, po.-^terior root section also not entirely effective. 
2, section fairly successful. section of afferent nerves from affected area 
will not completely abolish sympathetic nerve reactions ami pain, owinK 
to the diffuse manner of its central conveyance. 5, injection of anesthetiz¬ 
ing: substances primarily succes!'-ful. C, perineural injection of anesthetiz- 
in" solution is of some benefit. 7, injection or excision. S, subctuaneou.s 
injection of local anesthetic causes loss of pain sensation but retention of 
deep pressure, sweat secretory, pilomotor, and vasomotor activities. Deep¬ 
er and more diffused injection will abolish these activities. 


nerve orifrin. 

-3. Control of the referred pain and hy- 
pendpe.^ia to .=:egrmental dermatomic zones 
by desensitization of these areas through 


subdermal injection of ane.sthetic agent.s. 

5. Blocking of peripheral nerve.s in the 
pre.sence of .somatic referred pain. 

6. Section of the spinothalamic tract 
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in the cord, 

7, Dulling of perception by narcotiza¬ 
tion of the central areas in the brain with 
central narcotics, anesthesia and hypno¬ 
tism, 

8, Lobotomy; section of the cerebral as¬ 
sociation tracts for intractable pain. 

Precautions To Be Used In Major Oper¬ 
ative Treatment Of Pain. —The surgeon 
must be very sure of his diagnosis before 
he enters upon an extensive operation for 
the control of pain, for an operation based 
upon a wrong diagnosis may entail upon 
a patient an irreparable disaster. Instead 
of one disease he may be afflicted with 
two, the one from which he originally 
suffered and another produced by the 
surgeon. The second may be worse than 
the first. For this reason, in deciding on 
surgical intervention for the relief of pain, 
the surgeon should carefully review all 
factors before he takes operative action. 
He should consider the presenting symp¬ 
toms carefully, logically, and in detail, 
evaluating the benefits of the operation 
against the disturbances and complica¬ 
tions that may be produced by it, and 
should estimate the character and mental 
status of the patient. It is without question 
most advantageous for the surgeon if he 
is capable of making his own decisions and 
is not forced to rely blindly upon the con¬ 
clusions of any colleague, irrespective of 
his prominence. 

Because pain of itself is not dangerous 
to life and has only an evanescent effect 
on function, interventions that may end 
in basically harmful effects or in serious 
disability or incapacity should not be 
lightly undertaken for its relief. This ap¬ 
plies especially to cordotomy, which the 
neurosurgeon is frequently and strongly 
urged by the patient and his medical at¬ 
tendants to perform. 

In many instances the possibilities of 
the good and bad effects of operative in¬ 
tervention are not sufficiently and graphi¬ 
cally reviewed and presented in an under¬ 
standable form to the patient and his 
family. Particularly lamentable is the 
serious operation which has not been fol¬ 
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lowed by reiief of pain but, on the con¬ 
trary, by the onset of inconveniences and 
disturbances not previousiy present, such 
as occur after cordotomy. This operation 
may completely relieve the pain for which 
it is performed, but it often leaves in its 
wake paralyzed vesical and rectal sphinc¬ 
ters and other equaliy disturbing sequelas. 
On the other hand, blocking operations on 
the syinpathetic nerves, although not com¬ 
pletely successful in totally relieving the 
pain, at least do very little harm and may 
produce much good in controlling pain of 
sympathetic nerve origin, which is a type 
of pain especially tending to sap the moral 
and physical stamina of the patient and 
render him unable to bear even the slight¬ 
est discomfort and distress. Through an 
undefinable influence, sympathetic gan¬ 
glion blocking may also relieve pain as¬ 
sociated with the craniospinal nerves. 
Next in order, if sympathectomy is with¬ 
out result, rhizotomy (section of the pos¬ 
terior roots of the involved spinal nerve) 
should be reviewed. If all other measures 
fail, prefrontal lobotomy should be con¬ 
sidered. This operation, though it does 
not abolish the sensation called pain, does 
remove the pattern which the patient iden¬ 
tifies as painful, so that, although the pain 
sensation may be present in a modified 
form, it is not identified as painful and is 
not particularly disturbing. Unfortunate¬ 
ly, however, this procedure may cause 
great deterioration in the patient’s social 
relations, sense of obligation, and function¬ 
al acts and habits. 

SUJIMARY 

The modes of transmission of pain are 
described in detail. Of the nature of pain 
there is admittedly much still unknown. 
The author describes numerous pain syn¬ 
dromes that have diagnostic value, especi¬ 
ally to the surgeon who handles compen¬ 
sation cases. Strong emphasis is laid on 
the necessity for conscientious and thor- . 
ough study and evaluation of the present- ' 
ing symptoms before any neurosurgica 
operation is attempted, since with som 
of these procedures there is grave danger 
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of leaving-the patient in a worse state than 
before. Assuming, however, that every 
possible precaution has been taken, the 
author lists his own recommendations as 
to the procedures of choice in dealing with 
various types of pain. 


SUMARIO 

Os modos de transmissao da dor sao 
descritos com todos os detalhes neste tra- 
balhe. 

0 autor admite muitas causas sobre a 
natures do fenomeno dor, ate entao des- 
conhecidas. Descreve ele numerosas sind- 
romes dolorosas que tern sensivel valor 
diagnostico, especialmente para o cirur- 
giao que lida com tais casos, chamando a 
aten?ao de todos para uma correta apreci- 
acfio dos sintomas apresentados,—o que 
faz com todo distaque,—antes que venha 
a ser praticada qualquer intervengao de 
neuro-cirurgia, salientando que a falta de 
uma perfeita identificagao exata des sinte- 
mas podera acarretar um perigo maior 
para o doente depois que antes da inter- 
vengfio praticada. 

Realga as precaugoes que devem ser 
tomadas, enumerando o autor suas propri- 
as recomendagoes quante a escolha dos 
l)roce.‘!so.s a serem executadas nos difer- 
ontes tipos de dor. 

RIASSUNTO 

Vengono descritte dettagliatamente le 
vie di trasmi.‘Jsione del dolore. Sulla natura 
del dolore vi e ancora molto di oscuro. 
L’autore de.«crive varie sindromi dolorose 
die hanno valore diagno.stico. Viene dato 
grande rilievo alia necessitii di uno studio 
coscienzioso e completo e di una valuta- 
zione dei sintomi prima di eseguire qual- 
siasi intervento neurochirurgico, poiche 
con qualcuno di tali interventi vi e il grave 
rischio di peggiorare le condizioni del 
malato. Una volta presa ogni possibile 
precauzione. I’autore enumera i vari pro- 
cedimenti di scelta nella cura di ogni tipo 
di dolore. 


RESUMEN 

Se describen en detalle los modos de 
transmision del dolor. Acera de la natii- 
raleza del dolor, se admite que se desconoce 
mucho aim. El autor describe numerosos 
sindromes dolorosos que tienen valor di¬ 
agnostico, especialmente para el cirujano 
que maneja casos compensados. Se hace 
notar fuertemente la necesidad de un 
estudio concienzudo y evaluacion de los 
sintomas que se presentan, antes de cual- 
quier operacion neuroquirurgica, ya que 
en algunas de estas, existe grave peligro 
de dejar al paciente en un estado peor al 
previo. Sin embargo, asumiendose que 
lan sido tomadas todas las precauciones 
posibles, el autor hace una lista de sus 
recomendaciones y procedimientos de 
eleccion tratitndose de diversos tipos de 
dolor. 


RESUMk 

L auteur decrit en detail la physiologic 
de la douleur. II enuniere aussi certaines 
douleurs dont les symptomes a de la va- 
eur pour I’orthopediste et le “traumato- 
iogue. L auteur suggere des precedes 
pour soulager la douleur. 


ZUSAM MENFASSUNC, 

Die verschiedenen Wege der Schmer- 
ziibertragung werden ini einzelnen be- 
schrieben. Es wird ziigegeben, class iibor 
das ^Vesen des Schmerzes noch vieles un- 
bekannt ist. Der Verfasser beschi-eibt 
zahlreiche Schmerz.syndrome, die beson- 
ders fiir den Chirurgen der Entschadi- 
gungsfiille zii behandeln hat, von diagnos- 
tischen Wert sind. Es wird besondere 
Betonung auf die Notwendigkeit sorgfiil- 
tiger und gewissenhafter Untersiichiing 
und der Auswertung der vorliegenden 
Symptome vor dem Ver.such eines chirur- 
gischen EingrifTs am Nerven.system ge- 
legt. iManche dieser EingrifTe tragen die 
Gefahr in sich, den Kranken in eine 
schlechtere Situation zu bringen als er 
vorher war. Fur den Fall jedoch, class 
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alle diese Vorsichtsmassnahmen getroffen 
sind, zahlt der Verfasser eine Reihe seiner 
eigenen Ratschlage hinsichtlich der Aus- 


wahl der Verfahren auf, die zur Behand- 
lung verschiedener Formen des Schmerzes 
dienen konnen. 


NINTH INTERNATIONAL CONGRESS, 1954 
Under the Sponsorship of the Brazilian Government 


Notice to All Members of the International College of Surgeons: 

The House of Delegates on May 9, 1952, in Madrid, Spain, decided that the 
City of Silo Paulo would be the meeting place of the next International Congress, 
approving the suggestion of His Excellency the Governor of the State, Prof. Dr. 
Lucas Nogueira Garcez. Brazilian members of the Board of Trustees were ap¬ 
pointed to the Commission organizing the Congress, under the direction of Prof. 
Dr. Carlos Gama, Vice-President of the International Congress and Secretary 
General for South America. 

The Ninth International Congress will be held from April 26 to May 2,1954. 
The official topics are (1) experience with socialized medicine in different countries, 
(2) new uses of radiology with contrast media in the various surgical specialties, 
and (3) experience with antibiotics in all branches of surgery. 

Since the Ninth International Congress will coincide with the Fourth Centen¬ 
nial of the city of Sao Paulo, it is hoped that the conference, in addition to being 
one of the most memorable ever held, will add much to the commemorative activities 
of Sao Paulo. In order that the Commission may obtain in advance a satisfactory 
idea of the number who will attend, to arrange the best possible accommodations 
for them and to insure that the program shall be absolutely functional, all w’ho are 
interested are requested to write to the address below. 

—Prof. Dr. Carlos Gama, Secretaria, Praca Ramos de Azevedo, 7.® Andar, 
Sala 710, Sao Paulo, Brazil. 

Organizing Commission 

Carlos Gama 
Jose Avelino Chaves 
Oscar Cintra Gordinho 
Eurico Branco Ribeiio 
Rodolpho de Freitas 
A. C. Vicente Azevedo 
Emanuel Marques Porto 
Lucas M. Machado 
Jose I^Icdicis 


Fernando Luz Filho 
Benjamin Rocha Sales 
Elpidio V. Cannabrava 
Pedro Falcao 

Membros Brasileiros 
do “Board of Trustees” 
J, M. Cnbello Campo.'? 
Tesoureiro do 
Capitulo Brasilciro 
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The Causes of Hematogynaulos 

NICHOLAS ALDERS, M.D., F.R.C.S., (EDIN.,) M.R.C.O.G., F.I.C.S. 
ROURN'EMOUTIl, ENGLAND 


T he observation of 2 cases of accu¬ 
mulation of blood above an obstruc¬ 
tion in the female genital canal, 
arising from an endometrium stimulated 
by the administi’ation of estrogens (Alders, 
Alders and Owen), has prompted a review 
of the causes of “hematogynaulos”. This 
designation is suggested as a collective 
term for hematosalpinx, hematometra, 
hematotrachelos and hematocolpos, being 
derived from the Greek forms meaning 
blood, female and ixihe. 

Two factors are necessaiy for blood to 
accumulate in a section or sections of the 
genital canal, namely, complete obstruction 
at some level, and bleeding above the ob¬ 
struction. In anj’' individual case, the causes 
of blockage and of hemorrhage may be 
unconnected; for instance, when senile ad¬ 
hesive atresia is combined with a bleeding 
neoplasm situated above the obstruction. 
On the other hand, the causes of obstruc¬ 
tion and of bleeding may be identical; for 
instance, when both are due to a uterine 
fibromyoma. A certain degree of over¬ 
lapping in the following summations of the 
causes of obstruction and the source of 
the collecting blood is therefore unavoid¬ 
able. 

The causes of obstruction occurring in 
the female genital tract (gynatresia) fall 
into two categories, namely, congenital 
abnormalities and acquired conditions. Of 
the congenital causative factors, imperfect 
canalization of the mullerian ducts at some 
level, most frequently just above the hy¬ 
men, is the commonest single cause (11 of 
19 cases of hematometra in Bernstein’s 
and Walter’s series; 13 of 83 such cases 
described by Bullard; 11 of 23 cases re¬ 
ported by Simon). 

The acquired conditions that cause ob¬ 


struction are: 1. Injury, which may be (a) 
mechanical (obstetric, surgical or the re- 
.sult of pressure), (b) thermic, or (c) 
actinic. 2. Inflammation. 3. Tumor, either 
benign or malignant. 4. Senile (h 3 'pohor- 
monal) adhesive processes. 5. Displace¬ 
ment. 6. Artificial (estrogenic stimula¬ 
tion) . 

_ Mcchamcal Ivjnrxj. — Obstetric: Cicatri¬ 
cial stenosis of the cervix maj*^ occur after 
labor (2 of Bernstein’s and Walter's 19 
cases; 12 of 70 cases of acquired hemato¬ 
metra described by Bullard; 2 of 12 such 
cases described bj' Simon). Similar occur¬ 
rences have been reported bj’- Allen, Ber¬ 
nard, Lujm, Tain, and Weisl. 

Surgical: Postoperative obstruction may 
follow vigorous curettage as described by 
Feuchtwanger, Ottow, Porter, and Wor- 
rall; it ma 3 ’^ also occur after plastic opera¬ 
tions on, or amputation of, the cervix (2 
such cases figure in Bernstein’s and Wal¬ 
ter’s series, 3 in Bullard’s, 1 in Klaften’s 
and 5 in Simon’s; 1 case has been described 
b 3 ’’ Lifvendahl). 

Resulting from Pressure: Pressure by 
stem pessaries (Bullard; Simon) may also 
be responsible. 

Thermic: Hot vaginal douches may be 
a cause (2 cases of Young’s), as ma 3 ’^ cau¬ 
terization of the cervix (14 such cases are 
reported b 3 ’- Bullard, 1 case each b 3 ’' Bern¬ 
stein and Walter and b 3 '^ Henkin and 2 
cases b 3 ’’ Ross). 

Actinic: Gynatresia may also follow 
radium treatment (a) for benign condi¬ 
tions (Alders and Owen; Gellhorn, 1922; 
Herring; Simon) or (b) for malignant 
conditions (Bernstein and Walter). 

Inflammation: Injury and inflamma¬ 
tion are frequently combined, injury being 
accompanied or followed b 3 ^ infection. 

Tumor: Benign tumors, such as cervical 
fibrom 3 mma (Iribarne and Ortiz; Klaften; 
Simon) or corporeal fibrom 3 mma (Fer- 


From the Royal Victoria Hospital. Bournemouth. 
Submilte,! for publication Sept. 24. 1952. 
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rari; Giardinelli), have been established 
as factors; so have malignant tumors, such 
as uterine carcinoma (Bernstein and Wal¬ 
ter; Hallendorf and Loveland) or uterine 
sarcoma (Burger; Gosselin and Gregoire; 
Rouchy). 

Senility: Senile (hypohormonal) adhe¬ 
sive processes may occur in the vagina or 
in the cervix (Alders; Diddle and Keettel; 
Gellhorn, 1917; Labhardt; Lefebre; Le- 
poutre). 

Displacement: Displacement is repre¬ 
sented by (a) uterine prolapse (Schock- 
aert; Simon) and (b) tubal torsion (Dries- 
sen; Casagrande; Fuchs; Goldberg and 
OUm; Tauber; Terruhn; Vigholt). Tubal 
torsion during pregnancy with formation 
of a hematosalpinx has been described by 
Savage. 

The causes of hemorrhage resulting in 
an accumulation of blood above an ob¬ 
struction in the female genital tract may 
be classified thus: 

Menstruation. —This is the commonest 
source of blood observed in the presence 
of hematocolpos and hematometra. (It is 
worth remembering that menstruation 
may recur after having been temporarily 
suppressed by treatment with radium, and 
blood may collect above an obstruction 
caused by the irradiation [Gellhorn, 1922; 
Herring]). 

Disturbed Pregnancy. — This is the 
commonest source of blood observed in an 
isolated hematosalpinx. 

Circulatory DisUtrhances, —^These con¬ 
sist of (a) torsion of a tube (q.v.), healthy 
or diseased, leading to hematosalpinx, and 
(b) hemorrhage due to arteriosclerosis of 
endometrial vessels leading to hematome¬ 
tra (Hartig). 

Inflammation. —Vaginitis, senile endo¬ 
metritis or tuberculous salpingitis may be 
a factor (Bullard; Klaften). 

Tumor. —Among neoplastic factors are 
(a) benign tumor, such as submucous 
fibromyoma (Lepoutre), and (b) malig¬ 
nant tumor, such as endometrial carcinoma 
(Gellhorn, 1917; Ottow; Verdier) or endo¬ 
metrial sarcoma (Gosselin and Gregoire; 
Rouchy). 


Artificial Estrogenic Stimulation of the 
Endometrium. —This has been described 
by Alders, Alders and Owen and Diddle 
and Keettel. 

SUMMARY 

1. A collective term, “hematogynaulos”, 
is suggested for the conditions now known 
as hematosalpinx, hematometra, hemato- 
trachelos and hematocolpos. 

2. By means of a review of the world 
literature on this subject, an attempt is 
made to present a comprehensive classifi¬ 
cation of these conditions, based on their 
pathogenesis. 

ZUSAMMENFASSUNG 

1. Die Bezeichnung “Haematogynaulos" 
wird als Sammelbegriff fuer eine Reihe 
von Krankheitszustaenden, naemlich die 
Haematosalpinx, Haematometra, den Hae- 
matotrachelos und Haematokolpos vorge- 
schlagen. 

2. Es wird ein Ueberblick ueber die cin- 
schlaegige Weltliteratur gegeben und dcr 
Versuch unternommen, mit ihrer Hilfe die 
betreffenden Krankheitszustacnde auf 
Grund ihrer Pathogenese eingehend zu 
klassifizieren. 

RIASSUNTO 

1. Viene propsto il termine comprensivo 
di “cmatoginaulo” per indicare I’ematosal- 
pinge, I’ematometra, Tematotracheloe Tex- 
matocolpo. 

2. Viene fatto un progetto di classifica- 
zione di tali affezioni su basi etiopatogene- 
tiche, dopo una rassegna della Letteratura 
mondialc dell’argomento. 

RfiSUM^: 

L’auteur suggere la terminologie “hema- 
togimaiilos” pour toutes les lesions gyneco- 
logiques associees a une hemorragie.- * 

L’autcur, sc basant sur la litt' 
mondialc, classifie cos ' ‘ ns 
pathogenic. 
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RESUMEK 


1. Se sugiere el tennino colectivo “hema- 
togiiiaulos" para los padecimientos: hema¬ 
tosalpinx, hematometva, hematotraquelos 
y hematocolpos. 

2. Por medio de una revision de la litera- 
tui*a mundial sobi'e el tema, se intenta una 
clasificacion comprensiva de estos pareci- 
mientos, basada en su patogenesis. 


RESUMEN 


1. Se sugiere el termino colectivo “hema- 
toginaulos” para los padecimientos: hema¬ 
tosalpinx, hematometra, hematotraquelos 
y hematocolpos. 

2. Por medio de una revision de la litera- 
tura mundial sobre el tema, se intenta una 
clasficacion comprensiva de estos pade¬ 
cimientos, basada en su patogenesis. 
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A. Mario Dogliotti, M.D., F.A.C.S. (Hon.), F.I.C.S. (Hon.), Torino, Italy 

Sir Zachary Cope, M.B., F.R.C.S. (Eng.) F.I.C.S. (Hon.), London, England 
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The rules and regulations adopted, as well as the criteria for admission ""d 
details of procedure and protocol, will be announced in the near future. 


289 



Indications fot Use of Fascial Grafts 
in Repair of Inguinal Hernia (Gallie's Operation) 

MAURICE LEE, F.R.C.S. (ENG.), F.I.C.S. 

SLOUOir, nuCKINGHAMSHIRFJ, KNGI.AND 


T i HE use of strips of fascia lata for 
the repair of inguinal hernia was first 
introduced by Gallie and Le Mesurier 
of Toi'onto in 1921, because of the high 
incidence of recurrence after operation at 
that time. This problem is still the bane 
of every herniotomist, although the recur¬ 
rence rate may not be so high now as then. 
So much has been written in the past on 
the subject of hernia and the prevention 
of its recurrence that I hesitate to add my 
name to the host of authors who have con¬ 
tributed to this subject. Yet since hernias 
do recur (and this is only too well known 
by many sufferers from rupture) it calls 
for every effort on the part of the surgeon 
to perfect a technic to prevent the pos¬ 
sibility of recurrence. In spite of the in¬ 
troduction within recent years of the use 
of various types of silk thread and silver 
wire, I am convinced that the use of 
fascial strips is still the best method of 
repaii'ing certain types of inguinal hernia 
and that this technic should be more fre¬ 
quently used. There is no doubt that it is 
more time-consuming than some other 
methods, and some surgeons claim that 
they get equally good results by using silk 
in their repairs. This, it should be pointed 
out, is certainly true of certain types of 
hernia, and in these cases a fascial graft 
would, I admit, be quite unnecessary. 
However, in dealing with the types of 
hernia to be here described, it is question¬ 
able whether repair by silk or other sutur¬ 
ing would prevent recurrence. In those 
cases in which a graft is needed the aim 
in using fascia lata is to produce a strong 
wall of fibrous tissue, which takes the 

From the Upton Hospitnl, Slouch, Buckinchamshire, Enc- 
Submitted for publication Oct. 20, 1052. 


place of a deficient or atrophied posterior 
wall of the inguinal canal. The hernias 
for which the use of fascial grafts is in¬ 
dicated are as follows : 

1. All recurrent hernias. In my opinion 
the use of the fascial graft is far the most 
reliable method of preventing a further 
recurrence. Recurrence occurs as either a 
direct or an indirect hernia through a hole 
in the fascia transversalis. When a hernia 
recurs as a direct hernia there is a de¬ 
ficiency in the posterior inguinal wall, 
and this deficiency has to be made good 
by producing a wall or diaphragm of 
fibrous tissue. No other material can form 
this as efficiently as fascia lata, because 
when it is used living fibroblasts are in¬ 
troduced. When the recurrent hernia is 
oblique, the graft that is introduced pro¬ 
duces an unstretchable fibrous ring round 
the internal ring, allowing only the cord 
to emerge and obviously leaving no room 
for the protrusion of a hernial sac. 

2. Large oblique inguinal hernias with 
a large defect in the fascia transversalis. 
The defect in the fascia transversalis can 
be detected only after the sac has been 
ligated and removed. If the hole in the 
fascia transversalis admits two or more 
fingers the opening must be closed with 
stout catgut, leaving just enough room for 
the emergence of the cord. This area must 
then be reinforced by a ring of fascia lata 
as described later. In some cases of large 
oblique hernia the internal ring becomes 
so stretched medially as to lie directly be¬ 
hind the external ring, and the cord, in¬ 
stead of running an oblique course down¬ 
ward and medially, emerges directly from 
the abdominal cavity into the neck of the 
scrotum. It is no wonder that in some of 
these cases the hernia is diagnosed pre- 
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Fig. 1.— A, incision in outer side of thigh for obtaining fascia. D, fasciotomc m position, ready for 
obtaining strip of fascia. C, line of incision, showing it traversing the line of the inguinal canal. 
D, inguinal canal exposed, showing ligature of sac at the level of the deep epigastric vessels and sac 
emerging through the hole in the fascia transversalis with the cord. Also shown is the first bite of 
the needle with fascia lata at the insertion of the inguinal ligament into the pubic tubercle. 


operatively as of the direct inguinal type. tendon, the sheath of the rectus muscle 

3. All direct hernias. Direct hernias and Poupart’s ligament, all strong fibrous 

occur usually in elderly patients who have, structures that will give firm anchorage 

in addition, weak abdominal muscles. No for a fascial suture and permit an effec- 

true sac is present, and the hernia results tive darn over the weak spot in the pos- 

from weakening of the sphincteric action terior wall of the inguinal canal. It is 

of the muscles guarding the region of interesting to note that direct ingui 

Hesselbach’s triangle. As Gallie has hernias in women and children ar ' 

pointed out, no dependence can be placed tremely rare, and I cannot recall ■ 

on the muscles of the inguinal canal in having performed a graft operation 

these direct hernias, but in the immediate patient of either type, 

neighborhood there are the conjoined 4. Inguinal hernias in ob 
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obese men who are potbellied, the muscu¬ 
lar wall of the abdomen is of poor qualitj’’ 
and infiltrated with fat, and there is often, 
in addition, a wad of omentum stuck 
down inside the sac. Repair of these 
hernias can be a great trial to the surgeon. 
The neck of the sac is often very large, 
and separation of the sac from the sur¬ 
rounding tissues must be carried out care¬ 
fully. Repair by means of such sutures as 
floss silk, Chinese twist, or anything of a 
like nature, is risky for the obese patient, 
because of the likelihood of infection 
around an introduced foreign body. In 
fact, it is well worth while to have such 
patients admitted a week before the oper- 



Fig. 2.— A, first layer of fascia lata completed, 
showing bridge of graft around the emerging 
cord. Return layer of fascia lata not shown 
here. B, external oblique muscle sewn up behind 
the cord; cord shown emerging in an upward and 
lateral direction and then proceeding downward 
and medially. 



Fig. .‘1.—Small’s fasciotome. The instrument is 
manufactured of stainless steel, with a double cut¬ 
ting edge. 


ation and given a full course of penicillin 
preoperatively. 

•7. Sliding hernias {herniue en glissade). 
The incidence of recurrence of these her¬ 
nias is higher than that of any other type. 
So frequently does recurrence take place 
that some surgeons have even advised the 
drastic procedure of removal of the testes 
and cord and complete obliteration of the 
inguinal canal. It would be preferable to 
reduce the size of the cord to that ac¬ 
counted for by its minimum constituents 
(vas, veins and artery) and, after return¬ 
ing the hernial contents to the abdominal 
cavity, to carry out an effective closure 
of the canal by fascial graft, the internal 
ring being reinforced more strongly than 
usual. 

G. Hernias in patients with chro 7 iic 
hi'onchitis and chronic cough. It used to 
be considered that a patient with a chronic 
cough was an unsuitable subject for her¬ 
nial repair, and that recurrence was sure 
to follow operation. This is not quite true, 
however, and in certain selected cases of 
this type, provided other factors are ex¬ 
cluded (e. g., enlai-ged prostate, failing 
heart), operation can be undertaken and 
satisfactory results obtained. Such a pa¬ 
tient really suffers with pain in the her¬ 
nial region every time he coughs. He is 
considerably benefited by operative repair, 
especially as in his case a truss is too often 
ineffective, and the only way the patient 
can control the rupture during coughing 
is to put his hands over the hernial site to 
prevent protrusion. 

Teclmic. —The incision employed takes 
a more transverse direction than that 
which is usually made. Such an incision 
starts a fingerbreadth above the pubic 
tubercle and ends a fingerbreadth below 
the anterior superior iliac spine. The in- 
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cision traverses the middle of the inguinal 
canal (Fig. 1C) and follows the skin lines 
of Langer. Consequently, when healed, it 
shows as a thin linear scar. The inguinal 
canal is exposed by incising the external 
oblique muscle right through the external 
ring; the cord is lifted out of the canal 
and the sac isolated, freed and tied at its 
neck at the level of the deep epigastric 
vessels (Fig. IZ)). The opening in the 
fascia transversalis is now carefully in¬ 
spected and its edges defined. The hole is 
sutured with No. 1 catgut, just adequate 
room being left for the cord to emerge. 

The fascial strips, which have already 
been taken from the lateral aspect of the 
thigh by means of a fasciotome (Fig. 1, 
A and B\ Fig. 3) and threaded onto a 
Gallie needle, are now darned into the po.s- 
terior wall of the canal, producing a lat¬ 
tice repair. The first bite of the needle is 
made to traverse the periosteum over the 
pubic tubercle (Fig. ID) where the in¬ 
guinal ligament is inserted. The graft is 
anchored here by means of thread, and 
the darning is commenced first by taking 
a good bite into the rectus sheath. The 
darn is carried laterally, always taking 
good bites of the conjoined tendon and 
then the internal oblique and the reflected 
inguinal ligament until the internal ring 
is reached. Here a bridge of graft is made 
over the emerging cord (Fig, 2A), the 
bridge being measured carefully. The graft 
is next carried backward, reinforcing the 
bridge (not shown in diagram), and the 
darning is renewed in a medial direction 
to where the graft started. In this w'ay 
an effective wall is made of fascia run¬ 
ning the whole length of the inguinal ca¬ 
nal. The cord is now retracted upward 
and the cut external oblique muscle is 
sewn behind it. While the external oblique 
muscle is being sewed up the cord is lifted 
upward and laterally, and the first stitch 
in the external oblique muscle is so placed 
that the cord i.s made to run obliquely up¬ 
ward and outward from the internal ring 
(Fig. 2D) and then downward and medi¬ 
ally. This alternation of direction also 
insures against recurrence. The subcu¬ 


taneous fat is sewn up over the cord, and 
the skin is closed with interrupted stitches. 

SUMMARY AND CONCLUSIONS 

1. The use of fascia lata in the repair 
of inguinal hernia is still advocated by 
the author. Apparently its employment 
is not so common now as it once was. 

2. Certain types of inguinal hernia are 
discussed which are specially suitable for 
repair by fascial grafting, namely, direct 
hernia, oblique hernia with large openings 
in the fascia transversalis, hernia in the 
obese patient and sliding hernia. 

3. A shoi't description of the method of 
repair is given, and stress is laid on the 
necessity of anchoring the graft to the 
pubic tubercle, to the making of an effec¬ 
tive bridge over the internal ring, and to 
bringing the cord out in an upward and 
outward and then downward and medial 
direction in front of the external oblique 
muscle. 

4. The author emphasizes the fact that 
recurrences will be prevented only by me¬ 
ticulous attention to detail, by realizing 
where the weak spots are in the hernial 
canal and by placing the grafts in the 
right places. Recurrences are still fre¬ 
quently encountered, and in the author’s 
opinion the use of fascia lata grafts can 
reduce their incidence. 

RESUMEN Y CONCLUSIONES 

1. El autor favorece aun, el uso de la 
fascia lata en la reparacion de hernia 
inguinal. Aparentemente, actualmente su 
empleo no es tan comun como solia ser. 

2. Se discuten ciertos tipos de hernia 
que son especialmente apropiadas para 
reparacion por injerto de fascia, como la 
hernia directa, la hernia oblicua con gran- 
des aberturas en la fascia transversalis, 
la hernia del paciente obeso y la hernia 
por deslizamiento. 

3. Sc da una somera descripcidn^dcl 
metodo de reparacion basandose ' 
necesidad de fijar el injerto al tu 
pubiano, para la construccidn de un 
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efectivo sobre el anillo interno, y trayendo 
el cordon afuera, en una direccion hacia 
ai’riba, hacia afuera y hacia abajo y hacia 
adentro, enfrente del musculo oblicuo 
mayor. 

4. El autor hace notar el hecho de que 
las recidivas son prevenidas linicamente 
por atencion meticulosa a los detalles, no- 
tando en donde se encuentran los puntos 
debiles en el conducto herniario y para 
la colocacion de injertos en lugares cor- 
rectos. Las recidivas son todavia frecuentes 
y en la opinion del autor, el use de injertos 
con fascia lata puede reducir su incidencia. 

RESUMt: 

L’auteur preconise I’emploi des fascia 
lata pour la cure de la hernie inguinale. 
II en enumere certains types plus propices. 
L’auteur decrit ensuite sa technique per- 
sonnelle en insistant surtout sur la minu- 
tie des details afin de prevenir la recidive, 
trop frequente. 

ZUSAMMENFASSUNG UNO SCHLUSSFOLGERUNGEN 

1. Die Verwendung der Fascia lata zur 
Reparatur von Leistenbriichen wird vom 
Verfasser immer noch empfohlen. Ihre 
Verwendung ist oifenbar nicht mehr so 
haufig wie friiher. 

2. Gewisse Formen von Leistenbriichen, 
die sich fiir die Reparatur mit Faszienein- 
pflanzung besonders eignen, werden eror- 
tert, namlich die direkte Hernie, die schra- 
ge Hernie mit weiten Oeffnungen in der 
Fascia transversalis, die Hernie bei fetten 
Kranken, und die gleitende Hernie. 

3. Es wird eine kurze Beschreibung des 
Verfahrens gegeben, wobei besondere Be- 
tonung auf die Notwendigkeit gelegt wird, 
das Transplantat am Tuberculum pubicum 
zu verankern, eine haltbare Briicke iiber 
den inneren Ring zu bilden, und den Sa- 
menstrang erst nach oben und aussen und 
dann nach unten und innen vor dem ausse- 
ren schragen Bauchmuskel herauszubrin- 
gen. 

4. Der Verfasser betont, dass sich Riick- 
falle nur durch sorgfaltige Beachtung aller 


Details, durch Erkennung der schwachen 
Stellen im Leistenkanal und durch Anlage 
des Faszientransplantats an den richtigen 
Stellen vermeiden lassen. Riickfalle wer¬ 
den noch immer haufig beobachtet, und 
der Verfasser glaubt, dass ihr Vorkommen 
durch Anwendung von Fascia lata Ver- 
pflanzungen vermindert werden kann. 

SUMAKIO E CONCLUSOES 

1. 0 emprego do fascia lata para a cura 
da hernia inguinal e, mais uma vez, sali- 
entado pelo autor. Aparentemente, con- 
tudo, esse metodo nao vem sendo tao utili- 
zado hoje, como o ei’a ha anos atraz. 

2. Cortes tipos de hernia inguinal sao 
estudados, para os quais o autor indica 
especialmente o processo, como por esem- 
plo nas hernias diretas, nas hernias obli- 
quas, nos obesos e tambem nas hernias 
recidivantes. 

3. Uma breve descrigao do metodo e 
feita sendo realgada a importancia de que 
a insergao de feixe do fascia lata se pro- 
cesse sobre o tuberculo pubiano, para fazer 
uma ponte efetiva sobre a pai’ede interna, 
e para trazer o cordae espermatico para 
cima e para fora, e em seguida, para baixo 
e para o meio, para diante do musculo ex- 
terno obliquo. 

4. O autor salienta o fato de que as 
recidivas serao evitadas se os detalhes 
recomendados forem observados. As reci¬ 
divas sao ainda frequentemente encontra- 
das, porem o emprego do fascia lata pode 
reduzir bastante essa incidencia. 

CONCLUSION! RIASSUNTIVE 

1. Viene ancora raccomandato I’uso di 
fascia lata nella plastica delle ernie ingui¬ 
nal!. Sembra che tale uso non sia piu 
cosi diifuso come era una volta. 

2. Vengono descritti alcuni tipi di ernia 
inguinale che si prestano meglio alia 
plastica mediante trapianti di fascia, e 
cioe le ernie dirette, le ernie oblique con 
una ampia apertura nella fascia trasver- 
salis, le ernie nei soggetti obesi e infine 
le ernie da scivolamento. 
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3. Viene descritto brevemente il metodo 
di plastica, con particolare riferimento alia 
necessita di ancorare il trapianto al tuber- 
colo del pube, di costruire un ponte effet- 
tivo sull 'anello in terno e di portare il 
funicolo in alto e in fuori e quindi in basso 
e medialmente, al davanti del muscolo 
obliquo esterno. 


4. L^autore sottolinea il fatto che le 
recidive possono essere evitate solo da una 
meticolosa cura nell 'osservare i dettagli, 
dal-l'identificare i punti deboli del canale 
erniario e dal sistemare i trapianti nella 
sede esatta. Le recidive sono ancora troppo 
frequenti e Tautore pensa che I’impiego di 
fascia lata potra ridurne il numero. 


Fellowships Offered by Brazilian and Argentine Sections 

The Brazilian Section of the International College of Surgeons is offering 
three Fellowships annually to Argentine medical students. The following Fellow¬ 
ships are available: 

One Fellowship in Thoracic Surgery in Rio de Janeiro, Sao Paulo or 
Santos. 

One Fellowship in Abdominal Surgery in Rio de Janeiro, Sao Paulo, 
Santos or Bahia. 

One Fellowship in a surgical specialty, Anestliesiology, Radiology, or 
Public Sanitation in Rio de Janeiro, Sao Paulo, or Santos. 

The Fellowships will consist of one or possibly two months’ training between 
April and November, inclusive. The recipients will receive complete maintenance 
and the sum of two thousand Cruzeiros. 

Tlie officers of the Brazilian Chapter will advise the Argentine Section an¬ 
nually of the hospitals which will offer Fellowslups, 

The Argentine Section will offer three scholarships to Brazilian medical 
students. 

The following Fellowships now being offered by the Brazilian Section: 
Orthopedics and Traiimalolog>’ 

Hospital das Clinicas—Prof. Dr. Godov Morcira, Sao Paulo. 

Anesthesiology 

Hospital Central da Sant.i C.'isa de Miscricordia de Sao Paulo. Prof. Dr. 
Roberto Araujo. 

Abdominal Surgery 

S.anatorio Sao I.ucas—Prof. Dr. Eurico Branco Ribciro, Sao Pau 
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Lymphosarcoma of the Small Intestine 

Report of a Case and Review of the Riteratiire 

JOHN A. BOLLINGER, M.D/ 

HARTLEY F. MARS, M.D., F.A.C.S.** 

EVANSTON, ILLINOIS 


S ARCOMA of the gastrointestinal tract 
is rare, with lymphosarcoma the most 
common form. Three hundred and 
twelve cases have been reported.^ One 
hundred and thirty-three have been re¬ 
ported in a ten-year period since 1941, 
which we have reviewed, making a total 
of 445 cases reported in the woi-ld litera¬ 
ture. We are adding the report of a case 
which was unusual in that the small bowel 
series gave negative results one month 
prior to the episode of acute obstruction 
leading to exploration. This subsequently 
revealed the obstructing lymphoma instead 
of a peptic ulcer, which it had simulated 
clinically one month earlier. 

Grossly, the tumor has four character¬ 
istic forms 

1. The circumscribed, cuff like tumor 
independent of Pe.yer’s patches. This 
obstructing type is the most common. 

2. The polypoid type arising from soli¬ 
tary Peyer’s patches. 

3. The “plaquelike” tumor masses of 
the serosa. 

4. Gyrate structures of tumor masses 
in the mucosal folds. Histologically, the 
tumor has two forms 

1. The lymphocytic type with small 
free cells, mature or immature and 
4 to 6 microns in diameter. 

2. The reticular cell type with large, 
mature, reticulated pale-staining 
cells 8 to 12 microns in diameter. 
The tumor occurs most frequently in the 
ileum. 


From the Department of Sur^'cry, St. Francis Hospital, 
Evanston. 

♦Resident in Surpery. 

♦•Chief of the Third Surprical Service, St. Francis Hospital. 
Submitted for publication Nov. 2, 1962. 


In a study by Sugarbaker and Graver, 34 
per cent of lymphosarcomas showed extra- 
nodal origin, the primary lesion occurring 
in the gastrointestinal tract in 5.5 per cent. 
Lymphoma of the small bowel was most 
frequent in the fourth decade of life in 
the 133 cases reviewed. 

The .symptoms were usually those of 
small bowel obstruction, with weight loss 
and fatigue. The average duration of 
symptoms was eight months. Peptic ulcer 
and acute appendicitis were the diseases 
most frequently simulated. Eight patients 
in our study were treated by appen¬ 
dectomy two months to two and one-half 
.years prior to the discovery of a tumor. 
The ulcer symptoms are usually typical 
and occur in relatively young male pa¬ 
tients, but the lesion, unless obstructive or 
occurring in the duodenum, usually was 
not demonstrated roentgenographically. 

The most important physical sign was 
the palpation of an abdominal mass. 
Thirty-nine per cent of the patients en¬ 
tered the hospital with acute obstruction 
of the small bowel; 8 had intussusceptions, 
1 of which was perforated. Acute ob¬ 
struction precludes the use of a roentgen 
series on the small bowel, and the flat 
plate diagnosis was that of an obstructing 
lesion, which was made in 21 per cent of 
the cases. 

The treatment is surgical excision when 
feasible. In the cases reported 82 (63 per 
cent of the 133) patients were laparoto- 
mized, and of these, 42, or 32 per cent, 
died in the immediate postoperative period 
(mortality rate, 10 per cent), as compared 
with the 17.6 per cent reported in 1932.*' 
Four of the 8 patients who died were 
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Fig. 1.—Upright chest film, showing distended 
loops of small bowel limited to the upper part of 
the abdomen. A diagnosis of “obstructing lesion 
of the jejunum” was made. 


“hopeless cases," and only exploration or 
palliation was carried out. The average 
survival for the entire group was twenty- 
two and four-tenths months. In 1932 the 
survival rate was reported as 19 months 
(Ullman and Abeshouse). Marcuse and 
Stout collected 23 cases from the literature 
in which there were five-year cures. In 
twenty-one cases the tumors were surgi¬ 
cally excised, and of the patients in this 
group 3 were given roentgen therapy in 
addition to the operation. Two patients 
were treated by roentgen therapy only 
(Marcuse and Stout). 

The use of roentgen therapy, radioactive 
phosphorus or methyl bis postoperative 
seems to be a matter of individual choice. 


REPORT OF CASE 

Three months prior to his admission to 
the hospital, a dG-ycar-old lawyer complained 
of indigestion which had no definite relation 
to meals, type of food or cycle. Two months 
later, in another hospital his condition was 
diagnosed as “peptic ulcer" and he was given 
an ulcer diet and antacids. The symptoms dis¬ 
appeared on this regime but returned when 
he resumed a full diet. Three days prior to 
admission to St. Francis Hospital in Evanston 
he had an attack of generalized abdominal 


cramps. The next day he vomited food and 
bile. The pain became continuous rather than 
cramping, and there was mild abdominal dis¬ 
tention. There had been no bowel movement 
for one day prior to admission. The patient 
had lost 6 pounds (2,7 Kg.) in two months. 
There was no melena. 

A review of the systems revealed no ab- 
nonnality. 

The past medical history indicated broncho¬ 
pneumonia three years, and brucellosis one 
year, prior to the patient’s admission. He had 
never undergone a surgical operation. His 
mother had died of hypertensive cardiac dis¬ 
ease at the age of 69; his father, of carcinoma 
of the prostate at 76. 

Physical examination showed the patient to 
be well nourished and well developed but acute¬ 
ly ill. There was mild clinical dehydration. 
The temperature was 99 F., the pulse rate 68 
and the blood pressure, in millimeters of mer¬ 
cury, 112 systolic and 82 diastolic. 

The pathologic observations were limited to 
the abdomen, which was mildly distended. No 
scars and no peristaltic waves were perceptible. 
There was generalized tenderness but no rigid¬ 
ity or rebound tenderness. No masses were 
palpated, nor was a fluid wave present. The 
bowel sounds were hyperactive, and borboryg- 
mus was present. Rectal examination gave 
negative results. A blood cell count revealed 
5,300,000 red cells per cubic millimeter, with 
16 Gm. hemoglobin, and 16,400 white cells per 
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Piff. 3.—Photomicrograph (higli power), showing a fairly solid mass of large round 
cells with plemorphism and many mitoses. Parallel strands of reticulum fibers 

traverse the neoplasm. 


cubic millimeter. The value for iionprotein and an end-to-end anastomosis was done. The 
nitrogen was 32 and that for total proteins 8.1. abdomen was closed in layers without drain- 

The albumin-globulin ratio was 4.5:3.6. age, and the patient left the operating room 

A flat plate of the abdomen with the patient in good condition, 
in the left lateral decubitus position and a -pijg postoperative course was satisfactory, 
film of the chest with the patient upright re- « seven-day period of morbidity. The 

vealed distended loops of .lejunum but no free maximum temperature was 101 P., and the 

subdiaphragmatic an. They Aveie inteipieted patient was ambulatoiy on the second post- 

as indicating an obstructing lesion of the operative day. Bowel sounds were present on 

jejunum. (The small bowel series and a ban- postoperative day, and the patient 

urn enema one month earlier had revealed no movement on the fifth. He re¬ 
pat 10 ogic c lange.) ceived the usual postoperative care—Wangen- 

Laparotoniy was performed through a^ right steen suction, antibiotics and attention to the 
rectus incision. A dark red annular lesion of fluid and electrolyte balance, 
the jejunum, with dimpling of the terminal 

portion, was observed. The bowel above the Pathologic Report. — The pathologist (Dr. 
lesion was dilated. Exploration of the me- James W. Henry) described the lesion as an 

senter.v failed to reveal nodes or induration, ulcerating lymphoma of the jejunum. The ap- 

and examination of the rest of the abdomen pearance was more consistent with origin 

failed to reveal any other pathologic condi- from recticulo-endothelial cells rather than 

tion. with origin from germinal lymphocytic cells. 

The lesion and its mesentery were resected, The muscularis and the serosal layer had been 
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Table 1. —Location of Lesion 


Site 

Daodenum . 

Duodenum—^jejunum 
Jejunum 

Jejunum—ileum . 

Ileum . 

Ileocecal . 

"Small intestine”. 


No. of 
Cases 
... 0 
... 4 
...33 
... 4 
._63 
...12 
... 8 


Table 2. —Symptoms (98 Cases Available for 
Study) 


Cramping .53 

Weight loss .34 

Nausea .33 

Vomiting.31 

Fatigue 25 

Chronic obstruction .21 

Indigestion .20 

Diarrhea .12 

Mclena. 8 

Ulcer pain. 7 

Appendicitis-like pain.-. 7 


Table 3. —Physical Data (95 Cases 


Available for Study) 

Mass .34 

Hyperactive bowel sound.30 

Distension.27 

Generalized abdominal tenderness.17 

Peritoneal signs . 5 

Bowel sounds silent.4 

Lymph nodes palpable.4 


Table 4. — Lymphosarcoma: Surgically Treated 
Patients Living Less Than a Year in 
Three Separate Studies 


Author 

Date 

Death IN 

Caae» FirstYrar 

Per 

Cent 

Speece . 

.1914 

64 

33 

61.0 

Ullman & Abeshouse .. 

.. 1932 

85 

30 

35.3 

Mors & Bollinger. 

,.1951 

82 

20 

24.4 


invaded, but the mesenterj' was free of tumor. 

FoUow-up Note .—At the time of the pa¬ 
tient’s discharge from the hospital, roentgen 
study of the skull, the chest, the thoracic and 
lumbar vertebrae and the pelvis revealed no 
metastasis. At the time of this report, two 
years after the operation, the patient is free 
of symptoms. He is maintaining his weight 
and carrying out his usual activities. 

SUMMARY 

The literature is reviewed and a total 
of 445 cases of lymphosarcoma of the small 
bowel are reported. In comparison to 
earlier studies, the results of surgical treat¬ 
ment arc improved because of increased 
awareness of the tumor, better preoper¬ 
ative and postoperative care and ability to 


accomplish the technical portion of the 
treatment to a greater degree of efficiency. 
A case is added in which the pathologic 
picture simulated that of peptic ulcer and 
responded to medical treatment one month 
prior to discovery of the true cause of 
the patient’s illness, which was lympho¬ 
sarcoma of the small bowel. The case re¬ 
port further illustrates the rapid growth 
of this lymphoma in one month—from a 
point at which roentgenograms of the 
small bowel showed no evidence of com¬ 
plete obstruction. 


RESUMfe 

Les auteurs rapportent une etude sur 
445 cas de lymphosarcome du petit intes- 
tin. Les succes actuels sont dus surtout a 
un diagnostic plus precoce, une meilleure 
technique operatoire et a I'attention eveil- 
lees des interesses. 

RESUMEN 

Se revisa la literatura, habiendo sido 
comunicado un total de 445 casos de limfo- 
sarcoma del jntestino delgado. En compa- 
racion a los primeros estudios, el trata- 
miento quirurgico, a mejorado debido a 
la sospecha del tumor, mejor cuidado pre 
y postoperatorio y mayor capacidad para 
realizar la parte tecnica del tratamiento 
con un grado mayor de eficiencia. Se 
comunica un caso en el ciial el cuadro 
patologico se asemejaba al de una ulcera 
peptica y en el que hubo respuesta al 
tratamiento medico un mes antes del des- 
cubrimiento de la causa real del padeci- 
miento del enfermo, que era un limfosar- 
coma del intestine delgado. El caso comu¬ 
nicado ilustra el crecimiento rapido de 
este limfoma en un mes, desde un punto 
en e! que los roentgenogramas del intestine 
delgado no mostraban anormalidad hasta 
la obstruccion completa. ' 
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Os resultados obtidos com o tratamento 
atual sao muito melhores que os antcrior- 
mente observados, o que se deve a um 
nielhoi* conhecimento acerca do tumor, a 
melhores cuidados pre e posopeterio, maior 
habilidade tecnica iia ressegao do tumor, 
etc. Um case e apresentado pelos autoi-es 
no qual o caso patologico simulava a ex- 
istencia de uma ulcera peptica sujeita a 
tratamento medico durante cerca de um 
mes, quando se poude identificar a causa 
real do sofrimento do paciente, que era um 
finfe sarcoma do intestino delgado. 0 caso 
e apresentado com muitas ilustragoes, 
tende tide uma evoluqao muito rapida, pois, 
um mes antes um estudo radiologico do 
intestino delgado fora feito e nada havia 
que indiciasse a existencia do tumor, que, 
no momento da opei'agao apresentava o 
quadro de obstrugao completa do intestino. 

RIASSUNTO 

E’ stata fatta una revisione della let- 
teratura e sono stati rintracciati 445 casi 
di linfosarcoma del tenue. In confronto 
con gli studi piu antichi, i risultati della 
cura chirurgica sono assai migliorati a 
causa della maggior conoscenza dell ’af- 
fezione, della piu efficace terapia pre- e 
post-operatoria e dalla possibilita di com- 
piere la parte tecnica della cura col mas- 
simo grado di efficienza. Viene presentato 
un caso il cui quadro simulava quello dell 
’ulcera peptica e che dispose alia cura 
medica un mese prima che si scoprisse 
la vera causa del male e cios un linfo¬ 
sarcoma del tenue. II caso inoltre illustra 
i rapido sviluppo del tumore, che in un 
mese passo dalla invisibilita radiologica 
alia completa ostruzione. 

ZUSAMMENFASSUNG 

Die Priifung der Literatur ergibt eine 
Gesamtzahl von 445 berichteten Fallen von 
Lymphosarkom des Diinndarms. Im Ver- 
gleich mit friiheren Arbeiten haben sich 
die Ergebnisse chirurgischer Behandlung 
verbessert. Das ist zuriickzufiihren auf 
bessere Kenntnis der Erkrankung, bessere 
prae- und postoperative Behandlung, und 


auf die Mdglichkeit, den technischen Teil 
der Behandlung mit grdsserer Fertigkeit 
und besser auszufiihren. Die Verfasser 
fiigen einen eigenen Fall hinzu. Hier 
handelte cs sich um ein Krankheitsbild, 
das dem eines Magengeschwiirs ahnelte 
und das auf medikamentdse Behandlung 
einen Monat vor der Entdeckung der ei- 
gentlichen Ur.sache, niimlich eines Lym- 
phosarkom des Diiniidaimis, reagierte. Der 
Bericht gibt eine Illustration von dem 
rajuden Wachstum dieses Lymphoms in- 
nerhalb eines Monats: Von einem Zu.stand 
der noch keinerlei Roentgensymptome 
zeigte bis zur Entwicklung vdlligen Darm- 
ver.schlusses. 
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To Our Contributors Abroad 

We regret to announce that under current publishing conditions it has become 
impossible for the Journal to arrange the translation into English of original articles 
submitted in other languages. With the single exception of articles written specifi¬ 
cally for the Seccion en Espanol, which, of course, do not require translation, wc 
must therefore request that all articles henceforward be submitted in the English 
language. Prompt publication can be greatly facilil-atcd if all m.muscripts are 
typed in double or triple space to allow room for editorial corrections. Your co¬ 
operation will he deeply appreciated. 
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Fracture of Femoral Shaft with Fracture of Neck 
of Same Femur 

Treatment with Medullar}’ Nail for Shaft and 
Knowles Pins for Neck 

WILLIAM M. DELANEY, M.D., F.I.C.S., F.A.C.S. 

AND 

DANA i\L STREET, M.D. 

MEMPHIS. TEN,N'ESSEE 


W HEN today’s automobiles, pow¬ 
ered for speed and mechanically so 
designed that they seem to operate 
without guidance, become instruments of 
destruction, they frequently confront the 
medical profession with complex and bi¬ 
zarre injuries almost unknown to the sur¬ 
geons of former years. Previously such 
injuries were, as a rule, immediately fatal, 
as surgeons then did not have the excellent 
supportive, diagnostic and therapeutic 
measures now at their command. 

In this paper an unusual combination of 
femoral fractures will be presented, to¬ 
gether with a method of treatment that 
has been found to yield extremely satis¬ 
factory results. In each of the cases to be 
presented the fracture or fractures re¬ 
sulted from severe trauma, with a head-on 
automobile collision as the immediate 
cause, and in all of the 4 cases there were 
other associated injuries indicating the ex¬ 
tent of the trauma involved. 

Fracture of the shaft of the femur asso¬ 
ciated with fracture of the neck of the 
same femur is not a frequent occurrence; 
no reports of this type of injury were to 
be found in a comprehensive survey of 
the literature. A number of reports of frac¬ 
ture of the shaft of the femur complicated 
by dislocation of the hip were found, and 
this also, according to Wiltberger and his 
associates, is an extremely rare lesion 
that presents a therapeutic problem. These 
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authors found only scanty mention of this 
type of injury, although they were con¬ 
vinced that many such injuries occur in 
this automotive age and go unreported. 

Case 1.—A 28-year-old white man, a regular 
Air Force sergeant, while drinng a car, was 
involved in a head-on collision on June 12,1950, 
and sustained multiple injuries. Examination 
showed a compound comminuted fracture of 
the left elbow and marked deformity over the 
middle third of the left femur, with about 1 
Inch (2.5 cm.) of shortening of the left leg. 
There was tenderness to palpation over the 
left greater trochanter, and pain occurred on 
any movement of the left lower extremity. 

A roentgenogram of the left femur showed a 
fracture of the shaft, with some overriding of 
fragments, and an avulsion of the left greater 
trochanter (Fig. 1/1). Roentgenograms of the 
left knee demonstrated a fracture of the left 
patella (Fig. IF). Roentgenograms of the left 
elbow showed a comminuted fracture in the 
supracondylar region of the left humerus. 

Open reduction of the left elbow with inser¬ 
tion of three screws was done immediately. 
The left leg was placed in skeletal traction. 

One week after admission a medullary nail 
was inserted into the left femur. 

On the following day, check roentgenograms 
of the left femur showed the presence of a 
fracture of the base of the neck, with associated 
avulsion of the greater trochanter (Fig. 1C). 
Close review of the films taken on admission 
showed these conditions to have been present 
prior to nailing. 

Two weeks after admission the f ’ 

the femoral neck wa.s reduced and 
three Knowles pins (Fig. ID). 

The patient made sati.sfac t Tirog 
since his dlsch.argo has 
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Fig:. 1. (Case 1).— A, roentg:enogram taken on admission, showing transverse fracture of shaft of 
left femur, avulsion of tip of greater trochanter and suggestive fracture line at base of neck. B, 
roentgenogram showing fracture of left patella. C, roentgenogram taken after medullary nailing 
showing avulsion of tip of greater trochanter and demonstrating fracture of base of neck more 
clearly. D, roentgenogram taken after insertion of three Knowles pins for fracture of base of femoral 
neck. E, roentgenogram twenty-one months after injury, taken after removal of medullary nail, show¬ 
ing excellent healing of fractures of shaft and neck of left femur. F, patient as he is today, twenty- 

one months after injury. 
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with the Air Force. An evaluation of his status 
by the Chief of Surgery at his present station, 
twenty-one months after the injury, showed 
the presence of a slight limp, apparently com¬ 
pensating for slight shortening of the left leg. 
No limitation of motion was present in the left 
hip or the left knee. Roentgenograms taken at 
that time showed good union of both frac¬ 
tures, shaft and neck (Fig. 1, E and F). 

Case 2.—^A 28-year-old white man, while 
driving a car, was involved in a head-on colli¬ 
sion on July 29, 1950, sustaining multiple in¬ 
juries. 

Examination on admission showed multiple 
contusions, abrasions and lacerations of the 
face and chest. There was a deformity of the 



Fig. 2 (Cc«f 2).—Roentgenogram taken on ad¬ 
mission, showing transverse fracture of shaft of 
right femur. 
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Fig. 3. {Case 2).—Roentgenogram of knee, demon¬ 
strating linear fracture of distal end of right 
femur. 


right thigh, with ecchymosis and swelling in 
the midshaft region. A laceration over the left 
kneecap was observed. 

Roentgenograms showed a fracture of the 
midshaft of the right femur (Fig. 2). 

Skeletal traction was applied to the right 
leg. Ten days after admission open reduction 
and medullary nailing of the shaft of the right 
femur was performed. 

Postoperative roentgenograms showed the 
presence of a fracture of the neck of the right 
femur, which had been overlooked in the films 
taken on admission (Fig. 4A). 

One week after the first operation, a closed 
reduction and insertion of three Knowles pins 
for the fracture of the neck of the femur was 
performed fFig. 4R). Postoperative progress 
was uneventful. Five weeks after the injury 
the patient was allowed out of bed on crutches, 
with no weight bearing. Partial weight bear¬ 
ing was begun three months after insertion of 
the Knowles pins. 

The medullary nail was removed from the 
right femur eighteen months after the injury. 

Roentgenograms taken after removal of the 
medullary nail, eighteen months after the in¬ 
jury, showed excellent healing of both fractures 
of the right femur, shaft and neck (Fig. 40. 
There was no limitation of motion in either the 
right knee or the right hip. The patient walked 
in a perfectly normal manner (Fig. 4/?). 

Case 3.—A 22-year-old white man, while 
driving an automobile on Sept. 7, 1950, had a ' 
head-on collision and sufTcre iple injuric<i 
He was treated at a 
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Fig. 4 {Opposite ).—Roentgenograms taken in Case 2. A, roentgenogram taken after medullary nail¬ 
ing, shomng Pauwels type III fracture of neck of femur. B, roentgenogram taken after insertion of 
three Knowle.s pins for fracture of neck of femur. C, roentgenogram taken eighteen months after 
injury. Medullary nail has been removed. Note excellent healing of fractures of shaft and neck 
of right femur. D, patient as he is today, eighteen months after injury. 


week, after which time he was transferred to 
this hospital. Treatment at the other hospital 
consisted of Kirschner wire traction through 
both femoral condyles. 

Examination on admission showed wounds 
of both thighs, which had been sutured. The 
patient was in skeletal traction. Roentgeno¬ 
grams showed a transverse fracture of the 
shaft of the right femur at the middle third; 
an oblique fracture of the shaft of the left 
femur at the middle third, and a fracture of 
the neck of the femur on the left (Figs. 5 and 
6A). 

Two weeks after the injury, open reduction 


of the right femur was performed and a medul¬ 
lary nail inserted. 

Three w'eeks after the injury, at the same 
operation, open reduction and insertion of a 
medullary nail with two supplementary screws 
for the comminuted fracture of the shaft of the 
left femur, and open reduction and insertion 
of three Knowles pins for the fracture of the 
neck of the femur was performed (Fig. dB). 

The patient made slow progress after the 
operation on the left femur, and it became 
necessary to substitute a shorter nail for the 
original one, as the nail became relatively too 
long owing to absorption and shortening at the 



Fig. 6 (Case 3).—Roentgenogram taken on admission, showin, 

type III. 
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fracture site of the left femoral shaft. Be¬ 
cause of persistent complaints referable to the 
left knee associated with clinical signs, an 
arthrotomy was performed seven months after 
the original injury, revealing a torn medial 
meniscus, which was excised, as well as a tear 
of the patellar tendon, which was repaired. 

After this operation the patient made steady 
progress, and eighteen months after the injury 
examination showed good clinical union, with 
no limitation of motion at the left hip or the 
left knee, but with approximately 1 inch (2.5 
cm.) of shortening of the left leg. This was 
easily corrected with a lift to the heel and sole 
of the left shoe. Roentgenograms taken at that 
time showed good union of both fractures of 
the left femur, shaft and neck (Fig. 6C). 

Case 4.—A 46-year-old Chinese male, while 
driving an. automobile on Dec. 31, 1951, was 
involved in a head-on collision and suffered 
multiple ^juries. He was taken to the City 
Hospital and was transferred to this service on 
the following day. 

Examination on admission showed a clouded 
sensorium, laceration of the forehead, pneu¬ 
mothorax on the right and a compound wound 
of the right thigh, with deformity. Roentgeno¬ 
grams showed a fracture of the shaft of the 
right femur and a fracture of the neck of the 
same femur (Fig. 7A); a comminuted dis¬ 
placed plateau fracture of the left tibia; a 
fracture of the left radius; a fracture of the 
left second metacarpal bone, and multiple rib 
fractures on the right. 

The compound wound of the right thigh was 
debrided and closed. Skeletal traction was ap¬ 
plied to the right leg. Other injuries were 
treated. 

Three weeks after injury, at the same opera¬ 
tion, open reduction of the fracture of the 
shaft of the right femur with insertion of a 
medullary nail (Fig. 7B) and open reduction 
of the neck fracture and insertion of three 
Knowles pins was performed (Fig. 7C). After 
the operation the right leg was placed in bal¬ 
anced suspension. 

During convalescence fi'ora this operation, 
the patient complained of pain on motion of the 
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right knee. Check roentgenograms showed a 
comminuted fracture of the right patella (Fig. 
7D), part of which was therefore excised. 

Roentgenograms taken four months after the 
injury showed beginning union of the frac¬ 
tures of the neck and the shaft of the right 
femur (Fig. 7E). The patient has considerable 
limitation of motion of the right knee, which 
is beginning to respond to physiotherapy. Par¬ 
tial weight bearing on the right leg was begun 
at this time (Fig. 7F). 

COMMENT 

In these days of increased speed one 
often encounters unusual types of frac¬ 
tures, and it is a credit to the profession 
that surgeons have been able to keep 
abreast in the treatment of these fractures 
by improvising new and improved meth¬ 
ods. In all treatment of fractures Bruce 
Giirs aphorism aptly applies: “Study prin¬ 
ciples rather than methods. A mind that 
grasps principles will devise its own meth¬ 
ods.” 

No attempt will be made to evaluate the 
advantages or disadvantages of various 
forms of treatment for this type of injury, 
as such an evaluation is beyond the scope 
of this paper. 

In several of the cases there were seri¬ 
ous associated injuries, and the treatment 
of these often took precedence over the 
definitive treatment and/or materially 
added to the problem of management. 

The treatment in these 4 cases was a 
combined one—the use of a medullary nail 
for the femoral shaft and three Knowles 
pins for the femoral neck. 

Medullary nailing- has received great 
impetus since the end of World War II, 
and has now become accepted as the treat¬ 
ment of choice for transverse fractures of 
the shaft of the femur at the level of the 
isthmus; it may be used in other fractures 


Fig. f—(opposifc).—A, roentgenogram taken on admission, showing oblique frncture of shaft of left 
femur with an incomplete butterfly fragment. B, roentgenogram taken after medullary . ;Or\ 
shaft and insertion of three Knowles pins for neck. C, roentgenogram taken eighteen 
injury, showing excellent healing of fractures of both neck .and shaft. A Phillips scr 
loop attached to proximal end of medullary nail can be seen and was U'sed to prey 
backing out again, as occurred on one occasion. D, patient ns ho is today, show 
shortening of left leg, which was easily corrected with a lift to the 
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Fig. 7 (Case 4).— A, roentgenogram taken on admission, showing fracture of femoral neck (Pauwels 
type II), and comminuted fracture of shaft. B, roentgenogram showing fixation of fracture of shaft 
with medullary nail. C, roentgenogram showing fixation of fracture neck of femur with three Knowles 
pins. D, roentgenogram demonstrating the comminuted fracture of the right patella. E, roentgenogram 
four months after injury showing good healing of the fractures of the neck and shaft of the right 
femur. F, patient as he is today, eight months after injury. 


of the shaft, however, in selected cases. 

The use of Knowles pins® for fracture 
of the neck of the femur has been advo¬ 
cated since the thirties and has many avid 
adherents. 

In 2 of the cases (1 and 2), the fracture 
of the neck was not discovered immediate¬ 
ly, which necessitated a second operation. 


In the first 2 cases, as the medullary nail 
was already in place, not many possibilities 
as to treatment of the fracture of the neck 
were applicable. In view of the good re¬ 
sults obtained from the empiric use of the 
medullary nail for the shaft, supplemented 
by the three Knowles pins for the neck, in 
the first 2 cases, the same treatment was 
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employed in Cases 3 and 4. 

The question may be asked as to whether 
retrograde insertion of the medullary nail 
into the proximal fragment could have 
produced the fracture of the neck of the 
femur. In the third and fourth cases, the 
fracture of the neck was visualized before 
the medullary nailing, and a review of 
the preoperative roentgenograms demon¬ 
strated the presence of the neck fracture 
in Cases 1 and 2, although that diagnosis 
was not made until check roentgenograms 
had been taken after insertion of the med¬ 
ullary nail. 

In accidents resulting from severe 
trauma it is wise to consider the possibility 
of associated injuries as well as the imme¬ 
diately presenting ones. In many cases of 
severe trauma a complete skeletal survey 
may be indicated, but this need may be 
modified to some extent by a thorough and 
complete physical examination. 

The 4 cases here presented had notice¬ 
able similarities: in each case the patient 
was the driver of a ear involved in a head- 
on collision and suffered multiple injuries. 

In 2 cases, 1 and 4, there was a fracture 
of the patella on the same side; in Case 2 
there was a linear fracture of the distal 
end of the femur; and in Case 3 there was 
an injury to the knee necessitating exci¬ 
sion of the medial meniscus and repair of 
a torn patellar tendon at a later operation. 

All of the shaft fractures were located 
in the vicinity of the isthmus and were 
suitable for medullary nailing. All four 
shaft fractures have healed well, and the 
only one in which a complication occurred 
was that in Case 3, in which there were 
resorption and shortening at the fracture 
site (approximately 1 inch). 

There has been good healing of all 4 neck 
fractures, with no evidence of nonunion or 
of necrosis of the head. In all cases great 
pains were taken to obtain as nearly per¬ 
fect a reduction as possible before inser¬ 
tion of the Knowles pins, as in our opinion 
this is essential for good results, Eric 
Lloyd succinctly stated: *‘The bad results 
of hip nailing are the results of bad nail- 
ing.^'* Partial weight bearing on the in¬ 
volved extremity was started usually at 
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three months, but varied with each indi¬ 
vidual case. 

Frank Kreuz,® Chief of Orthopedics at 
Oakland Naval Hospital, has observed 4 
similar cases. In 1 the fracture of the neck 
was not discovered until after the shaft 
fracture had been treated with a medul¬ 
lary nail. The neck fracture was a typical 
impacted abduction fracture with valgus. 
Nothing was done for the neck fracture 
and the patient obtained a perfect result 
with no evidence of necrosis of the femoral 
head. Another patient, with a nonimpacted, 
partly extracapsular fracture of the neck, 
was treated with continuous skeletal trac¬ 
tion as for a simple fracture of the shaft 
of the femur, with excellent results. In the 
2 other cases, the shafts of the femurs 
were plated and the intracapsular frac¬ 
tures were nailed with Smith-Petersen 
nails. 

SUMMARY 

1. The authors present 4 cases of frac¬ 
ture of the shaft of the femur with asso¬ 
ciated fracture of the neck of the same 
femur, successfully treated by means of a 
medullary nail for the shaft and three 
Knowles pins for the neck. 

2. It is important to be on the lookout 
for concomitant injuries other than the 
presenting one in this age of severe trauma 
associated with automobile accidents. In 
2 of the 4 cases presented the associated 
fracture of the neck of the femur was not 
immediately discovered, which necessi¬ 
tated further surgical intervention. In 
cases of fracture of the femoral .shaft 
resulting from severe trauma, an anteri¬ 
or-posterior view of the pelvis, with 
roentgenogi*ams of the same knee, is 
recommended to rule out the presence of 
associated injuries. 

RIASSUI 

1. GH Autori presem 
tura della diafisi del ] 
frattura del collo del fc 
con succc.sso mediante 
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dollare della diafisi e inchiodaniento del 
collo. 

2. E’molto importante far attenzione 
alle lesioni associate in quest! gravi traumi 
da incidente automobilistico. In 2 dei 4 
casi presentati la frattuva del collo femo- 
rale non era stata potata sul momcnto e 
rese necessario un intervento successivo. 
In ogni caso di frattura della diafisi del 
femore dovuta a un trauma grave si rac- 
comanda di eseguire una lastra antero- 
posteriore del bacino ed una del ginocchio 
per svelare eventuali fratture associate. 

ZUSAMMENFASSUNG 

1. Der Verfasser berichtet ueber vier 
Faelle von Oberschenkelschaftbruechen, 
bei denen gleichzeitig ein Schenkelhals- 
bruch des gleichen Femurs vorlag. Die 
erfolgreiche Behandlung bestand in Ein- 
fuehrung eines Marknagels in den Schaft 
und von drei Knowlesnaegeln in den Schen- 
kelhals. 

2. Im Zeitalter der Automobilunfaelle, 
wo es zu schweren Vei’letzungen kommt, 
jst es wichtig, darauf zu achten, ob ausser 
den offensichtlichen Verletzungen noch 
andere vorhanden sind. In zwei von den 
hier dargestellten vier Faellen waren die 
Begleitbrueche des Schenkelhalses nicht 
gleich entdeckt worden, wodurch weitere 
chirurgische Massnahmen notwendig wur- 
den. Um das Vorhandensein von Begleit- 
verletzungen auszuschliessen, wird eine 
Eoentgenaufnahme des Beckens nebst Auf- 
nahmen des gleichseitigen Knies in alien 
Faellen von Oberschenkelschaftbruechen 
empfohlen, die durch schwere Gewaltein- 
wirkung entstanden sind. 

U13SUMI5 

Les auteurs ont traite une fracture du 
corps et du col du femur par im clou place 
dans le medullaire et trois clous de 
Knowles dans le col. Les auteurs discutent 
sur la necessite d’un examen systematique 


du bassin surtout apres les accidents 
d’automobile afin de ne pas oiiblier cer- 
taines fractures discretes. 

RESUMEN 

1. Los autores presentan 4 casos de frac- 
tura de la diafisis del femur con fractura 
asociada del cucllo del mismo, tratadas con 
exito por medio de un clavo niedular para 
la diafisis y tres alfileres de Knowles para 
el cuello. 

2. Es importante estar alerta para lesi- 
ones concomitantes, en esta epoca de 
graves traumatismos asociados a acciden- 
tes automovilisticos. En 2 de los 4 casos 
presentados la fractura asociada del cuello 
del femur no se descubrio inmediatamente, 
lo que requirio intervencion quirurgica 
posterior. En los casos de fractura dia- 
fisiaria femoral por traumatismo grave se 
recomiendan roentgenogramas antero¬ 
posterior de la pelvis y de la rodilla homo¬ 
lateral, eliminandose en esta forma la pre- 
sencia de lesiones asociadas. 
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During recent years at our hospital, 
from 15 to 20 per cent of the patients 
treated by the medical service for duo¬ 
denal ulcer have been referred for surgical 
intervention. More than one indication for 
operation existed in many of these pa¬ 
tients. Approximately 65 per cent had 
pain as the prime indication, while 24 per 
cent stated that they had had at least 
one episode of bleeding and 11 per cent 
showed clinical and roentgen evidence of 
pyloric obstruction. The duration of symp¬ 
toms was more than three j’^ears in 72 per 
cent of cases, and in 12 per cent surgical 
closure of at least one perforation had been 
done. 

We have been able to follow 170, or 93.4 
per cent of the 182 patients on whom sub- 
diaphragmatic vagotomy with gasti'oen- 
terostomy was performed for duodenal 
ulcer from six months to five years earlier 
by one of us (C. C. G. or C. Y. W.). 

These 170 patients were all thought to 
be suffering from duodenal ulcer, and defi¬ 
nite evidences of ulcer were noted at 
operation in 163. None had undergone any 
previous definite gastric operation. 

During the same period we have per¬ 
formed a somewhat smaller number of 
other gastric operations, including resec¬ 
tion for duodenal and gastric ulcers, re¬ 
section of stomal ulcers and pyloroplasties, 
and often have included vagotomy with 
various resections. The patients in this 
group, however, are not considei’ed here. 

The follow-up on these 170 patients has 
been done by personal interviews, by stud¬ 
ies in the hospital, or by means of the 
following questionnaire: 

We are making a study of some patients 
treated at this hospital for peptic ulcer and 
are veiy much interested in your case. We 
hope the operation performed on .. (date) .. 
has been successful, and would like your 
frank reply to the following questions con¬ 
cerning your condition at the present time. 
Please answer on this letter and return it 
in the enclosed envelope. Feel free to make 
any additional comments you wish. 

1. Do you now have pain? Yes... .No.... 
If you have pain of any kind, please 
describe it, and state if it is relieved by 
food or alkalies. 


2. Do you now have any sensation of bloat¬ 

ing or .swelling in the abdomen after 
meals? Yes....No_ 

If yes, would you consider it (a) Mild 
.... (b) Moderate.... (c) Severe_ 

(A) How often do you have it? 

(B) What makes it better or worse? 

(C) Are you a slow or rapid eater? 

3. Do you belch gas from your stomach.? 
Yes... .No.... 

If yes, please describe the nature and 
frequency of such belching and tell 
whether or not there is any odor to your 
breath. 

4. Are your bowel habits normal? Yes_ 

No.... 

If not, please describe. 

5. Have you needed any treatment for your 
ulcer since operation ? Yes.... No.... 
If so, please describe it. 

6. Are you eating a general diet? Yes_ 

No.... If not, what foods do you avoid 
and why? 

7. What was your average weight before 
operation? ....lbs. 

Your present weight?.... 

8. Would you consider the result of your 

operation: (a) Excellent.... (b) Good 
- (c) Fair- (d) Poor_ 

We will be glad to have an}’' comments 
which you may care to make. Please use 
the back of this sheet for this purpose. 

Thank you very much for this informa¬ 
tion. We hope it will be helpful in treating 
other patients with peptic ulcers. 
Seventeen, or 10 per cent, of the 170 
patients have unsatisfactory results, in¬ 
cluding 2 postoperative deaths. All of the 
15 living patients known to have poor or 
only fair results have been restudied, and 
an attempt has been made to analyze the 
failure of the operation. Twelve patients 
could not be followed and are not included 
in this series. 

The results with these 170 patients have 
been critically reviewed and the following 
divisions made: 



No. of 


Per 


Patients 


Cent 

Excellent 

115 

67.6 ) 

90% 

Good 

38 

22.4 \ 

satisfactory 

Fair 

11 

6.5 } 

10% 

Poor 

6 

3.5 \ 

unsatisfactory 
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tbn"har “ fstrointestinal func¬ 

tion, has no pain, eats a general diet re 
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S-°or ^ .fPme diarrhea, Woating 
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CUV ET AL- VAGOTOMV .AND GASTP.OENTEKOSTOMV 

Central Railroad Hospital Department (SO 
per cent) The latter may return to the 
hospital for restudy at no added expense 
to themselves, and the great majority do 
return if they are dissatisfied with the re¬ 
sults of any operation. Our results have 
been the same in the follow-up of private 
patients as those obtained by follow-up of 
railroad employes. 

The 2 patients Avho died (1 per cent of 
our entire series to date) were studied at 
autopsy. One, a SG-year-old man, died of 
acute coronary thrombosis four days after 
the operation. The other, a man 47 rears 
old, left the hospital eight days after the 
operation in good condition, and returned 
three days later with enormous gastric 
retention and alkalosis. He responded 
promptly to treatment, but again alkalosic 
with uremia developed, and he died four¬ 
teen days after the operation. Postmortem 
examination failed to supply an adequate 
explanation for his death. There have been 
no deaths in the last group of 170 patients, 
operated upon from November 1948 to the 
time of writing. 

Other major postoperative complications 
were: 

Wound disruption 4 

Pneumonia or atelectasis 3 
Stomal obstruction re¬ 
quiring reoperation 2 

Thrombophlebitis 2 

Pneumothorax 1 

Coronary thrombosis 1 

Wound infection 1 

- (7 per cent of 

Total 14 total series) 


after excellent results 

duodeLf gastroenterostomy for 

i-ctumpd “’cer, Avhereas of 44 patients who 
excelipnf ®‘bdy only 76 per cent had 
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Poor results^*^ ‘’P’’ p®"*^ 
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Seven patients have had symptoms sug¬ 
gesting a stomal ulcer, and all have been 
restudied. In only 1 has an ulcer been re¬ 
vealed by roentgen examination, and the 
patient is chronically alcoholic. He wa.s 
reoperated on, and a subtotal resection was 
performed. Reoperation was advised for 
1 other patient but was refused. We agree 
with Stempien and his as.socintes* that 
gastritis may develop after gastroentero.s- 
tomy and that this may account for s.vmp- 
toms in the absence of actual ulceration. 
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We also realize that stomal ulcers may be 
difficult to demonstrate roentgenograph- 
ically. 

Diarrhea has occurred in about 15 per 
cent of our patients, but in only 3 has it 
been severe and persistent enough to cause 
the result to be listed as fair or poor. In 
most of the patients with postoperative 
diarrhea the condition has subsided or 
disappeared within two or three months. 
Several patients stated that they had sev¬ 
eral bowel movements dailj’’, but were well 
satisfied because they had previously been 
troubled by constipation. 

Seven of the 15 living patients listed as 
.showing fair or poor results were definitely 
psj’^choneurotic or had a “gastric neuro¬ 
sis.” In the group with excellent or good 
results there were 4 patients with neurotic 
manifestations and proved duodenal ulcers. 
We and others'^ have learned to beware of 
operating on neurotic persons, especially 
if there is an}’’ question as to the presence 
of an ulcer on roentgen examination. One 
extremely neurotic male patient had a long 
list of various abdominal and other com¬ 
plaints both before and after vagotomy 
and gastroenterostomy for a proved ulcer. 
He was recently urged to undergo gastric 
resection at another clinic, but refused. 
We have listed him as showing a poor I’e- 
sult, although he is markedly improved 
since he has quit smoking. He was con¬ 
suming two to three packages of cigarettes 
daily at the time resection was advised. 

Five patients have had some bleeding 
from the upper part of the gastrointestinal 
tract since the operation. One is believed 
to have bled from a hiatus hernia observed 
at operation and since demonstrated by 
roentgen ray. He considers the surgical 
result satisfactory, as he is entirely free 
of pain and takes a general diet. 

We have had no patients in whom a 
hiatus heraia is known to have developed 
after the operation. There would seem to 
be no reason why such a hernia should 
develop if the operation is propei'ly done. 
Six patients had prolonged faulty post¬ 
operative functioning of the gastroenteros¬ 
tomy. Two required reoperation with 
refashioning of the stoma, and 1 of these 


has been followed and has an excellent 
result. 

In 7 patients no evidence of ulcer could 
be found at operation, but vagotomy and 
gastroenterostomy were performed be¬ 
cause the history or roentgen picture, or 
both, seemed diagnostic. The results were 
unsatisfactory in 2 cases (28.6 per cent). 

From previous experience w’ith gastro¬ 
enterostomy alone, it is well recognized 
that a long follow-up period is advisable 
for accurate appraisal of results. This may 
also be true of vagotomy with gastroen¬ 
terostomy, although our follow-up studies 
indicate that the great majority of unsat¬ 
isfactory results become apparent within 
the first one or two years. We have com¬ 
pared the time that our patients have been 
followed with their .status at present, and 
it is noteworthy that the percentage of 
satisfactory results after four years is 
essentially the same as within the first 
two }’'ears. 


A^o. of Excellent Fair or 
Patients or Good Poor 

Followed Residts Results 


6 months to 

2 years 

83 

75 

90.4% 

8 

9.6% 

2 to 3 years 

47 

43 

91.5% 

4 

8.5% 

3 to 4 years 

18 

17 

94.4% 

1 

5.6% 

4 years and 

over 

20 

18 

90 % 

2 

10 % 

Total* 

168 

153 

91.1% 

15 

8.9% 


The weight of the patient appears to 
have little significance in relation to his 
postoperative condition. A substantial loss 
of weight is reported by the majority of 
these dissatisfied with the operation: 

Weight Status, Excellent Fair 

Postoperative or Good or Poor 

Weight maintained or 

inci'eased 99 9 

Weight lost 

(5 pounds or more) 54 9 

Studies of gastric acidity have not been 
attempted routinely by us as regards 
responses to insulin or histamine tests. 

Repeated postoperative titrations ^ of 
free hydrochloric acid from gastric aspii*a- 

•Excludes the two post-operative deaths from the 170 studied. 
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liquids per hour for the first day, 2 ounces 
the second and 3 or more the third, with 
jello, cereals and custards. Five small 
daily feedings are then given. The ma¬ 
jority of patients are discharged from the 
hospital by the tenth or twelfth day with 
instructions to adhere to a bland diet in¬ 
cluding chicken and fish and to limit the 
size of their feedings. By the third or 
fourth week meat is added, and by the 
sixth to eighth week they are allowed a 
general diet, although large meals are pro¬ 
hibited for the first three months. Many 
patients are so delighted with their free¬ 
dom from pain and their ability to eat 
anj'^thing that they tend to overeat, and 
this may result in bloating or even vomit¬ 
ing. Very few patients who follow instruc¬ 
tions have any difficulties. Light work can 
be resumed by most patients in four to 
six weeks after the operation and heavy 
work in six to eight weeks. 

The euphoi'ic state of the majority of 
these patients is clearly shown in the en¬ 
thusiastic letters and comments received. 
To a large extent these patients constitute 
the most satisfied group we encounter 
after any operation for any disorder. 
Their enthusiasm for the results is not 
matched by the reports of those on whom 
subtotal resection has been performed. 
Radical resection usually relieves pain, but 
a large percentage of the patients never 
return to a general diet and have other 
gastric complaints. 

Time and proper case appraisals will 
eventually give the answer to the relative 
merits of these two operations for duo¬ 
denal ulcer. Jordan'* reported that there 
are approximately the same number of 
satisfied patients after each operation, but 
her combined statistics show 5 to 12 per 
cent better results after resection. Crile 
and others,®" in a series of 147 patients 
comparable to ours, have recently reported 
90 per cent of satisfactory results after 
vagotomy and gastroenterostomy. Drag- 
stedt^ reported 87 per cent of good results 
and admitted that failure to effect com¬ 
plete vagotomy is the chief weakness of 
the operation.® In his opinion, complete 
vagotomy abolishes the nervous or cephal¬ 


ic stimulation for hypersecretion of hydro¬ 
chloric acid in 97 per cent of patients. 
Stein and Meyer' reported that the effects 
of complete vagotomy persist for at least 
three to four years, and that both resection 
and vagotomy dejiress all the mechanisms 
of gastric secretion, although by different 
means.® The results after gastric reseC; 
tion vary with different authors. Healy, 
Heilman and Sauer” compared resection 
with vagotomy alone, as others*” continue 
to do; although there now remains no 
doubt that vagotomy should alwaj'^s be 
combined with some type of drainage pro¬ 
cedure in the treatment of duodenal ulcer. 
After resection Healy observed dumping 
syndromes in 10 per cent of cases, demon¬ 
strable marginal ulcers in 5.8 per cent and 
recurrent bleeding in 13.6 per cent. His 
overall evaluation indicated that 90.8 per 
cent of patients improved after resection 
for duodenal ulcer. Others®” have reported 
much poorer results from resection. The 
mortality from resection in the best hands 
will average 1 to 3 per cent,** although 
much lower figures are recentlj’’ recorded.*” 
As Crile" and others®" have pointed out, 
it is unfair to compare resection done on 
“good risks” with vagotomy and gastro- 
enterostomj’- when the latter operation is 
reserved for “poor risks” or performed 
only when definite ulcer is not present and 
a more radical procedure does not seem 
justified. 

In our opinion, the evidence is gradually 
accumulating that vagotomy with gastro¬ 
enterostomy will give as good long term 
results as elective subtotal gastric resec¬ 
tion, or better, in comparable series of pa¬ 
tients with duodenal ulcers. 

SUMMARY 

One hundred and seventy patients were 
subjected to vagotomy and gastroenteros¬ 
tomy for duodenal ulcer and have been 
followed for six months to five years. Of 
these, 153, or 90 per cent, show satisfac¬ 
tory results; 17, or 10 per cent, show fair 
or unsatisfactory results. 

There were 2 deaths, a surgical mortali- 
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ty rate of 1 per cent in a total of 201 
patients. There have been no deaths among 
the last 170 patients (this group includes 
patients operated on in the last six 
months). Three, or 1.7 per cent ,have 
disabling diarrhea. 

Only 1 proved stomal ulcer has occurred, 
although 7 were suspected. Five patients, 
or 2.8 per cent, have had postoperative 
bleeding. Of 7 patients in whom no ulcer 
was discovered at operation, 5, or 2.8 per 
cent, show unsatisfactory results. 

Psychoneurotic patients and patients 
with questionable ulcers are poor candi¬ 
dates for surgical treatment. 

CONCLUSIONS 

Vagotomy with gastroenterostomy will 
give as good end results as subtotal resec¬ 
tion in comparable patients with duodenal 
ulcers. It has the further advantages of 
requiring less time to perform, carries a 
lower surgical mortality, and permits later 
resection if it proves a failure. 

CONCLUSION! RIASSUNTIVE 

170 malati sono stati sottoposti a vago- 
tomia e gastroenterostomia per ulcera duo- 
denale e sono stati seguiti per un periodo 
vario da 6 mesi a 5 anni; 153 di essi 
(90% hanno ottenuto un buon risultato, 
17 (10%) risultati cattivi. 

Ci furono 2 morti, con una percentuale 
dell "1% su un totale di 201 pazienti. Nes- 
sun decesso negli ultimi 170 casi (il grup- 
po comprende anche gli operati negli ulti¬ 
mi 6 mesi). Tre pazienti (1,7%) hanno 
presentato una diarrea grave. In un caso 
e stata dimostrata la comparsa di un 'ul¬ 
cera peptica, in altri 7 ve ne fu il sospet- 
to; 5 pazienti (2,8%) ebbero emorragie 
post-operatorie. Nei 7 casi in cui non si 
trovo ulcera all Mntervento si ebbero 5 
risultati cattivi (2,8%). 

I soggetti psiconeurotici e i pazienti con 
ulcere discutibili sono cattivi candidati 
alia cura chirurgica. 

La vagotomia con gastroenterostomia 
pu6 dare disultati altrcttanto buoni come 
la rcsezione subtotale. Prc.scnta, tuttavia, 
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il vantaggio di una maggior brevita di 
intervento, e gravata da una piu bassa 
mortalita operatoria e consente una re- 
sezione in secondo tempo qualora non sia 
stata efficace, 

RESUMfi! 

170 patients atant subi une vagotomie 
avec gastro-enterostomie pour ulcere duo¬ 
denal ont ete suivis pendant 6 mois a 5 
ans. Parmi ce monde, 153 ou 90% eprou- 
verent d’heureux resultats; 17 ou 10% ne 
furent pas soulages. Sur 201 patients, il 
y a eu 2 morts. Aucune mortalite dans le 
groupe des 170. Les patients souffrant de 
psychoneurose et ceux dont Tulcere n’etait 
pas certain, ne furent pas de bons candi- 
dats. Les auteurs recommandent le traite- 
ment pour Tulcere duoddnal. Ils se basent 
sur leurs statistiques post-operatoires. 

RESUMEN Y CONCLUSIONSES 

Ciento setenta pacientes fueron someti- 
dos a vagotomia y gastroenteroanastomo¬ 
sis para ulcera duodenal, habiendo sido 
seguidos de seis meses a cinco anos. De 
estos 153, 6 sea al 90 por ciento mostraron 
resultados satisfactorios; 17, 6 sea el 10 
por ciento mosraron resultados insatisfac- 
torios. 

Hubieron 2 muertes y una incidencia de 
mortalidad de 1 por ciento en un total de 
201 pacientes. No han habido muertes 
entre los iiltimos 170 pacientes fgrupo qiie 
incluye pacientes operados en los ultimos 
seis meses]. Tres, 6 sea el 1.7 por ciento 
tuvicron diarrea que produjo incapacidad. 
Unicamente se produjo 1 ulcera anastomd- 
tica probada, aim cuando se sospecharon 
7. Cinco pacientes, o sea 2.8 por ciento 
tuvieron sangrado postoperatorio. De 7 
pacientes cn lo cuales no se dc.scubrio 
ulcera en la oporacidn, 5, 6 sea el 2.8 por 
ciento, mostraron resultados insatisfactori- 
os. 

Los paciente.s psiconeuroticos y pacien¬ 
tes con idccras dudo.sa.s .son males Candida-* 
tos para cl tratamiento quirurgico. 

La vagotomia con gastroenteroanasto¬ 
mosis, dn tan b '’•"Miltados co la 
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reseccion subtotal en pacientes compara¬ 
bles con ulcera duodenal. Tiene la ventaja 
de que requiere menos tiempo para reali- 
zarse, implica una mortalidad quirurgica 
menor y permite resseccion posterior si 
es un fracaso, 

ZUSAMMENFASSUNG UNO SCIILUSSFOLGERUNGEN 

Hundertsiebzig Kranke wurden wegen 
Zwolffingerdarmgeschwurs der Vagatomie 
und Gastroenterostomose unterzogen und 
fiir einen Zeitraum zwischen seeks Mo- 
naten und fiinf Jahren beobachtet. Von 
diesen Kranken zeigten 153, d.h. 90%, be- 
friedigende Resultate und 17, d.h. 10%, 
unbefriedigende. 

Es kamen zwei Todesfalle vor, d.h. die 
chirurgische Mortalitat betrug 1% bei 
einer Gesamtzahl von 201 Kranken. Unter 
den letzten 170 Kranken (diese Gruppe 
schliesst die in den letzten sechs Monaten 
operierten ein) befanden sich keine Todes¬ 
falle. Drei Kranke, d.h. 1,7%, leiden unter 
einer entkraftenden Diarrhoe. Nur in 
einem Fall konnte ein Geschwiir am Stoma 
nachgewiesen werden, obgleich ein Ver- 
dacht in sieben Fallen bestand. Fiinf 
Kranke, d.h. 2,8%, zeigten postoperative 
Blutungen. Von sieben Kranken, an denen 
bei der Operation kein Geschwiir gefun- 
den werden konnte, zeigten fiinf, d.h. 
2,8% der Gesamtzahl, unbefriedigende Re¬ 
sultate. 

Psychoneurotische Kranke und solche, 
bei denen die Geschwiire fraglich sind, 
sind undankbare Kandidaten fiir die chi¬ 
rurgische Behandlung. 

Die Vagotomie mit Gastroenterostomose 
ergibt gleich gute Resulate wie die sub- 
totale Magenresektion, wenn vergleich- 
bare Kranke mit Zwolffingerdarmgeschwii- 
ren operiert werden. Die Methode hat 
ferner den Vorteil, dass ihre Ausfiihrung 
weniger Zeit erfordert, dass ihre chirurgi¬ 
sche Stei'blichkeit niedriger ist, und dass, 
wenn sie erfolglos ist, der Weg fiir eine 
spatere Resektion noch oifen bleibt. 

sumArio e conclusoes 

170 doentes foram operados de vago¬ 
tonia e gastro-enterostomia por ulcera 


duodenal, os quais foram observados de 
seis meses a cinco anos pelos auteres. 
Dele.s, 153 ou se.iam 90%, ofereceram re- 
sultados satisfatories; 17, ou 10%, apre- 
sentaram resultados desfavoraveis. 

A cifra de mortalidade cirurgica foi cle 
1% uma vez que foram i-egistradas duas 
mortes num total de 201 doentes operados, 
nao se registrando qualquer obite nas ulti¬ 
mas 170 operagoes. Tres, ou se.iam 1,7% 
tiveram diarreia. Em apenas urn caso 
ficou provada a e.xistencia de ulcera gas- 
trica, sendo que em sete doentes houve 
suspeita. Cinco apresentaram complica- 
Qoes posoperatorias, oferecendo assim a 
porcentagem de 2,8%. Nos sete casos em 
que nao se positivou afetivamente a exis- 
tencia re ulcera gastrica nao se poude 
constatar bons resultados operatorios. 

Nao e bem indicado o tratamento ciriir- 
gico, frizam os auteres, aos psiconeuroti- 
cos e aos doentes com ulcera discutivel. 

A vagotonia acempanhada de gastro- 
enterostomia dara tao bom resultado quan¬ 
to a gastrectomia sub-total nos doentes 
portadores de ulcera duodenal. Apresenta 
ainda as vantagens de serem mais rapi- 
damente executadas, oferecerem menor 
taxa de mortalidade circiirgica, e, permi- 
tirem uma posterior ressegao do estomaga 
no caso de vir ser provada a sua ineficacia. 
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T he occurrence of acute pancreatitis 
unassociated with operation on the 
biliary tract but associated with op¬ 
eration on some other organ is a rare phe¬ 
nomenon. The case here reported is the 
fourth to be recorded in the world litera¬ 
ture. In the first 2 cases, operation on the 
prostate (transurethral prostatectomy) 
resulted in nonhemorrhagic pancreatitis 
and the lower nephron syndrome. 

The outstanding pathologic condition in 
the case reported here clearly parallels 
that of the former reports, except for the 
interval in time; in this case the disease 
manifested itself on the tenth postopera¬ 
tive day, while in the former reports it 
was said to have occurred at the time of 
operation. Our purpose in reporting the 
case is to contribute to the further pur¬ 
suit of the probability that a common etio- 
logic factor exists, initiating both pan¬ 
creatitis and the lower nephron syndrome. 

REPORT OF CASE 

A white man aged 68 was admitted to the 
urologic service of Drs. Wilkey and Barson 
at Columbus Hospital on Nov. 5, 1950. The 
chief complaints were frequency of urination 
with nocturia (3 to 5 times), of one year’s 
duration; dysuria for the past week and a 
half, and loss of 20 pounds (9.1 Kg.) of 
weight in three weeks. 

The past history and a systemic review re¬ 
vealed no abnormality beyond the urologic 
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data just described. Catheterization after uri¬ 
nation disclosed 6 ounces (170 cc.) of resid¬ 
ual urine. 

Physical examination showed the patient to 
be well developed and well preserved. He did 
not appear acutely or chronically ill. The tem¬ 
perature was 98.4 F.; the pulse rate 100; the 
respiratory I’ate 22, and the blood pressure, in 
millimeters of mercury, 130 sj'stolic and 75 
diastolic. Rectal examination revealed benign 
prostatic hypertrophy. Grade II. 

On admission the blood contained 3,520- 
000 red cells and 7,350 white cells per cubic 
millimeter, with 81 per cent hemoglobin. Uri¬ 
nalysis yielded the following values: specific 
gravity, 1.018; albumen, absent; sugar, 1 plus; 
acetone, absent; leukocytes, few; epithelial 
cells, few; crystals, few (oxalate). The Kahn 
test gave a negative result. 

Chemical studies of the blood revealed 36 
mg. of nonprotein nitrogen, 1.15 mg. of creat¬ 
inine and 118 mg. of sugar per hundred cubic 
centimeters. An electrocardiogram showed left 
axis deviation and was also compatible with 
some myocardial damage. 

Roentgen examination of the abdomen re¬ 
vealed (a) degenerative arthiritis of the lower 
part of the spine and (b) arteriosclerosis. _ 

Course hi the Hospital .—Subsequent uri¬ 
nalyses failed to reveal sugar, and the patient 
was given triple sulfa and penicillin prior to 
operation. 

Transurethral resection of the prostate was 
performed on November 10, with the patient 
under intravenous sodium pentothal-nitrous 
oxide anesthesia, 30 Gm. of prostatic tissue 
being removed. The total procedure lasted 
twenty minutes. The irrigation fluid employed 
was 1.87 per cent glycine (amino-acetic acid) 
solution. 
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During the operation there was no fluctua¬ 
tion in blood pressure, which remained at 130 
systolic and 60 diastolic. The pulse rate in¬ 
creased from 95 to 105 at the termination of 
the operative procedure, and the patient's post¬ 
operative condition was considered good. 

The immediate postoperative course was un¬ 
eventful. The pulse rate and temperature were 
normal except for one slight elevation of the 
latter on the third postoperative day, when 
it rose to 101 F. with a pulse rate of 82, and 
thereafter remained normal. The Foley cathe¬ 
ter was removed on November 15, the fifth 
postoperative day, and the patient urinated 
spontaneously and with ease. The urine wa.s 
clear. 

The remainder of the convalescence was un¬ 
eventful until November 20, the tenth post¬ 
operative day, when the nurse noted at 10 a.m. 
that the patient’s speech was somewhat con¬ 
fused and incoherent. At noon he complained 
of loss of appetite and extreme pain in the 
epigastrium and manifested generalized mus¬ 
cle spasm and excessive bleeding. The temper¬ 
ature was 98 F, and the pulse rate 120. The 
blood pressure in millimeters of mercury was 
165 systolic and 90 diastolic. Emergency chem¬ 
ical tests of the blood on the same day revealed 
the following values: urea nitrogen, 70.S mg., 
and creatinine 19.3 mg., per hundred cubic 
centimeters; carbon dioxide combining power, 
50.4 volumes per cent. 

A Foley retention catheter was immediately 
inserted, the patient sedated, and 1:6 M lac¬ 
tate solution started intravenously. 

The patient’s course was steadily downward, 
the muscle spasms becoming more frequent 
and of longer duration. There occurred a 
bloody emesis, and subsequently only scanty, 
bloody urine was produced. 

On November 21 the same muscular spasms 
continued, and anuria developed and was 
treated with (a) 250 cc. of 10 per cent dex¬ 
trose in water, (b) 250 cc. of plasma and (c) 
1,000 cc. of 1:6 lactate solution. At 10:30 p.m. 
a small amount of bloody urine w'as passed via 
the catheter. The pulse rate remained at 
112 beats per minute, and the temperature 
throughout the day was 98.6 F. 

Chemical tests of the blood on the same 
day revealed 191 mg. of nonprotein nitrogen 
and 18.5 mg. of creatinine per hundred cubic 
centimeters. 

On November 22, the patient’s condition 
worsened, with projectile vomiting of bloo j 
fluid and the passage of blood through an 


1 iicre 
pro- 
-s.ent 


aiiumd the retention catheter. The muscl.' 
sp.i.sms were continuous, and the pr.t’cnt dieJ 
at 7 p.m. on the twelt’tli postoper.d ve '"uiv. 

Aufapsii.—Gto.ss ;Tho y ,n’.er • 

weighed io Gm. Them wei' amv o: uc 
and white aieas about the ni'.. ^ 

jacent to the ''es"?!. No I'h > c’ e c 
in either the head or '.h» i' ' ct tiio p 
On cut secti'.'’i th' n.' v u i 

grey. 

The ri^' " . 3 v. ' t, .. 

240 Gm B 41* “'p e 
The irarkiUf v 'e i' ' ^ ■' - 

ves conta . i*"’ ' > i v. _ ■ ’ 

areas ’..•£» * .v a*. 
seem c.o bf t f'f- - m' > 

weie net d. r'U - * ’ 

stripped awa" ” a-' * . 

surface. 

The V/i<idd?i Wv- iillod ' - •5- 

pletely clotted U».d ti.e '.‘o * 

the uiethra Tot part c: ’ 
from the ui’cthi.r v^as 2 inchcj • * j 

■ Microscopic Obfenation The 
showed extensive necro-'is. wj^ 
was dense neutrophilu. exud . ■ 
teolysis. Acute paric.-catit. •. 

(Fig. !)• . , . 

In the kidney, cloudy awelhn/ at»i ?.ran uai 
degeneration of the convoluted '■uou e, ^re 
ob^rved. Many of the cells in llcnle s. loop 
devoid of nuclei. The veins vyero n- 
gorged with erythrocytes, some of which v ^ 
undergoing degenerative change. In some 
areas ttere was precipitated albuman in Bow¬ 
man's capsule (Fig. 2). 

COMMENT 

As may he seen from the foregoing case 
report the onset of pancreatitis and acute 
renal shutdown became .apparent on the 
same day, after a relatively uneventful 
temday postoperative period. Since mijs- 

cular twitchings were e !as- 

nnset of epigastric pain, it must he as 

sumed that the 

nntedated the pancreatitis, but the pics 
enfe of a common ctiologic agent seems 
more than coincidental. 

It is known that the prostatic parenchj-, 
ma has a high proteolytic enzyme inde.v 
niid that during transuretliral resccti 
may he released into the ge 
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Fig. 1.—Photomicrograph of pancreas. A, pancreatic necrosis. The lower part of the field shows 
normal pancreatic tissue. B, extensive pancreatic necrosis. 


eral systemic circulation.^ It is also known 
that one of these enzymes when released 
may affect both the lower kidney nephrons 
and also the pancreas,- producing a joint 
syndrome such as was observed in this 
case. 

In transurethral resection, hemorrhage 
of greater or lesser degree is usually 
present, and hemoi’rhage itself may pro¬ 
duce fibrinolysis,® not only by its direct 
action but by hemodilution, or rather plas- 
iria dilution, which in itself activates pro¬ 
teolytic enzymes. 

The point of interest in this case is the 
probability that one or perhaps a combi¬ 
nation of many proteolytic enzymes were 
responsible for the dual pathologic condi¬ 
tion. That these enzymes were released can 
be readily accepted, but that the titre was 
great enough to produce such marked 
changes in the kidney and pancreas re¬ 
mains conjectural, since in this case the 


catastrophe occurred on the tenth post¬ 
operative day. 

One may also consider the possibility of 
sensitization of these two vulnerable or¬ 
gans to repeated attacks of the enzymes, 
with final calamity as the end result. This 
case report only adds food for thought in 
that such enzymes must be present, and 
one can only conjecture as to their patho¬ 
logic role and mode of action. 

Another point of interest in the case 
here reported was the time lag between 
operation and the onset of disease, which 
was ten days. It is a point of conjecture 
that, if the theory of proteolytic enzyme 
activity had been the etiologic basis, would 
it not have manifested itself prior to the 
tenth postoperative day? Or may it be 
explained by a period of latency or de- 
ci'eased tissue tolerance to activated en¬ 
zymes? Certainly in this case the condi¬ 
tion did not become manifest at the first 
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onslaught, but yielded only after a long 
period of time. 


WILKEV ET AL: PANCREATITI.S 
RIASSUNTO 


SUMMARY 

A case of acute necrotizing pancreatitis 
and lower nephron syndrome following 
transurethral resection is presented. The 
possibility of a common etiologic agent 
in the two pathologic conditions is con¬ 
sidered and discussed. This is the fourth 
case report in the world literature. 


RfiSUMh 


Les auteurs rapportent un cas de pan- 
creatite necrosante associe a un syndrome 
de nephron distal survenu apres une re¬ 
section trans-urethrale. Ce cas serait le 
4e rapporte. 




ZUSAMMENFASSUNG 


Panhreatitis u;d 

tra„sSr.l"^eS^^ 

sehf^tt g^einsamentrolog! 

Se whd Tn V Krankheitszu- 

stande wud m Erwagung gezogen, und 
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erortert. Es handelt sich hier um den 
vierten in der Weltliteratur berichteten 
Fall. 

RESUMEN 

Se presenta un caso de pancreatitis 
aguda necrotizante y sindrome de nefron 
inferior consecutivo a una reseccion trans- 
uretral. Se considera y discute en ambos 
procesos patologicos la posibilidad de un 
agente etiologico comun. Se trata del 
cuarto caso comunicado en la literatura 
mundial. 

SUMARIO 

Um caso de pancreatite aguda necro- 
zante e registrado, acompanliade de ne- 
frose, em consequencia a uma ressegao 
transuretral. A possibilidade de um 
agente etiologico comum a essas duas con- 
digoes patologicas e estudada e discutida. 


E esse 0 quarto caso registrado na litera¬ 
tura mundial. 
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R PRIGERATED homogenous bone 
IS being utilized more and more wide- 
fFo orthopedic surgery. However 

there are relatively few statistical analy- 
ses proving its efficacy. It is the purpoL 
of our^first * 1 ° clinical results 

• The lengfth of follow-up varies from 

^on"hs! S 

an average of sixteen months. All cases 

w^deSned."*" 

ilfetAod of Preservation-Most of the 
bone was obtained from fresh amputations 
vL^^ ®xtcemities for peripheral 

inf. ® '^'®o.ose. The bone was sectioned 

he preserved after 

tne method of Bush and Garber’ In all 

valued serologic 

Ind nn of malaria or jaundi^ 

Wbercni malignant disease or 

uberculosis. Routine cultures were taken 

aL n '>®"® obtained and 

StW-" 'I"'®® ®®®‘^- ®®"o showing a 
more^blne ™ "'®® ‘^’®oarded. When 

was r,e»a a ®® P'’oscnt in one bottle than 
graft operation, the excess 

Ss f i’ ®®*®^ ®" 0 ther set of sterile 
bone w,! f ''Ofo/ood to the bank. The 
davs w-fn f''’® three hundred 

Tf’nZ,- ®"/'>''orage of eighty-one days, 
ed a series includ- 

Mo'st nf o^o^^'oty of orthopedic procedures, 
doses of P'lf'.oof® received prophylactic 
the onol’f®"'®’ ^'"® fo seven days after 

the nMp^i®"' ^^°''® ‘ban 90 per cent of 
suL^li ^ "I®® "’“'o- Because general 
ed flio orthopedic residents perform- 

Werp °f ‘be operations, there 

ut twenty operating surgeons in 


SfrrU? llM„Ol‘,'’"f.t?.‘f S.^”'lcf of th« u. S. Public Ifntlh 


S'"lcc llMoi;; f,".'' S.'p-lf' of lb. u. 
StibmUtH*^fop York, 

lop rublip«tIon Oct. 27. 1952, 


pf Vn ^^® length of refrigeration 

of the graft in cases of failure was found 
to be ninety days, which, although it is 
o?Sf i’’'^'^®’- ‘b®® ‘bo overall fverlge 
cancf^* statistical signifi. 

The results in the 100 consecutive cases 

r ‘b® ‘®® tones Sies 1 

through 5 present data concerning the type 
of bone gi-aft employed. Tables 6 through 
10 enumerate the types of surgical pro¬ 
cedure followed, A comparison of the 

Sp“f i”®"® '■= m®de in 

Table 1. In Table 2 the resiilt.s of the onlay 
bone grafts are itemized. In several fresh 

eroff ‘’b’®’ 0 homogenous bone 

graft was used instead of a plate as the 
primary means of internal fi.\-.ation. In G 
cases, fractures of the forearm were 
treated successfully with onlay gi-afts 
bearing out the observations of Knight and’ 
Purvis’. In these 6 cases the grafts were 
ta.shioned from portions of fibula. This 
appeared to be more appropriate than 
tibial bone, as it more closely approxi¬ 
mated the dimensions of the bones of the 
forearm. In the cases of fracture of the 
humerus the graft was made from femoral 
shaft, a.s the curve of the circumference 
of the femur was found to fit snugly 
around the humerus. The femoral graft 
could be made to approximate almost one- 
third of the circumference of the humerus 
This intimate contact of the graft with 
such a large surface of the humerus seem¬ 
ed very advantageous. The healing time 
was not influenced by the type of onHy 
gr.nft. whether tibial, femoral or fibular. ' 

The results of the inlaj' bone grafts are 
outlined in Table 3. This group includes 
those cases in which a portion of tlic bone 
graft projected into the medullar.v canal 
or into subcortical cancellous bone, sucli 
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Table 1. — Type 

No. of CascH 


Onlay . 22 

Inlay . 16 

Cancellous . 21 

Cancellous and 

Cortical . 41 

Total .iM 


*Six of these were due 
handling. 


of Bovc Graft 

SurcfHHrfl F(t{lurr8 

21 (967o) 1 (4%) 

10 (637c) 6 ( 377c) 

18 (867o) 3 (14%) 

3^ (78%) _9 (22%) 
81 (817o) 19*(197o) 
to inadequate surgical 


Table 2.— Onlay Done Graft 


Site No. of Cases Successes VaUures 

Tibia, old 

fracture . 5 5 0 

Tibia, fresh 

fracture . 5 4 1 

Femur . 2 2 0 

Humerus . 3 3 0 

Kadius . 3 3 0 

Ulna . 3 3 0 

Metacarpal . 110 

Total .”22 ^ (967o) T (47o) 


Table 3. —Inlay Bone Graft 

Type of Case No. of Cases 


Fracture of 
femoral neck 2 
Knee fusion .... 1 

Fracture tibia.. 1 
Ankle fusion .. 1 

Talus fracture 1 
Medial malleolus 

fracture. 4 

Elbow fusion.... 1 
Wrist fusion .... 1 
Carpometacarpal 

fusion . 3 

Fracture of 

phalanx . 1 

Total . 16 


Sueecsscs 

Failures 

2 

0 

0 

1* 

1 

0 

1 

0 

0 

1 

4 

0 

0 

1 

0 

1* 

2 

1* 

0 

1 

10 (037o; 

1 6 c 


cases concerned were discarded from Table 
3, the results would show 78 per cent of 
successes and 22 per cent of failures. 

The cases in which only cancellous bone 
was employed are outlined in Table 4. 
This bone was usually obtained from the 
tibial or femoral condyles or, occasionally, 
from the tarsal bones. The grafts were 
fashioned into long “toothpick” strips of 
cancellous bone or ground into “meal.” 

Table 5 demonstrates the largest group 
of cases, those in which both cancellous 
and cortical bone were used. The cortical 
bone contributed to the stability, with can¬ 
cellous bone supplying additional osteo¬ 
genic material at the fracture site. In 
spinal fusions cancellous “meal” was often , 
packed about a cortical H graft. 

Tables 6 through 10 outline the cases 
with reference to the type of surgical pro¬ 
cedure. Table 7 shows again that there has 


Table 4.— Canccltone Bone Graft 


Type of Case No. of Cases 

Spinal fusion .. 3 

Fracture radius 1 
Carpometacarpal 

fusion. 1 

I.P. fusion . 5 

Fracture 

phalanx . 2 

Enchondroma 

phalanx . 1 

Ankle fusion .. 1 

Triple 

arthrodesis .._ '7_ 

Total . 21 


Successes 

3 

0 

1 

3 

2 

1 

1 

_7 

18 (867e,) 


Failures 

0 

1 

0 

2 

0 

0 

0 

_0 

3 (147o) 


*These three failures were due to inadequate 
surgical management. 

as a graft for a fracture of the femoral 
neck or a cortical bone peg for a fracture 
of the medial malleolus. The asterisks de¬ 
note cases in which an experimental type 
of arthrodesis was performed. In the en¬ 
tire series there were 6 such arthrodeses, 
all of which failed. The method was dis¬ 
carded, as it was definitely concluded that 
the failures were due to inadequate surgi¬ 
cal management rather than to a deficiency 
of the bone graft. These asterisks are 
present in several other tables; in each 
case they denote these arthrodeses. If the 


Table 5.— Cancellous and Cortical Bone Graft 


Tiipc oS Case No. of Cases 

Sitcccsscs 

Failures 

Spinal fusion .. 

23 

21 

2 

Hip fusion . 

2 

0 

2 

Knee fusion .... 

3 

0 

S'*' 

Shoulder fusion 




(tbc) . 

1 

0 

1 

Wrist fusion .... 

1 

1 

0 

Triple 




arthrodesis .. 

2 

2 

0 

Fracture of 




tibia . 

5 

5 

0 

Fracture of 




femur. 

2 

2 

0 

Fracture of 




clavicle . 

2 

1 

1 

Total . 

41 

32 (78%) 

9 (22%) 

•'These 3 failures were due to inadequate surgical 


handling. 
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teen a tendency 

toefitfo? fixatio\ Avith those of 

" graft. Bone grafts for a variety of f „ 

a none g ^slaved unions are listed vertebra 

nonunions and delayed un Spondylo- o 

in Table 8. , a Table listhcsis ‘ 0 

, "!rr;“r;r.»s's fh. »i... “ss""" -# «v ,.r., 

,i. 

scess, It prebem., annroach as , jr„.(„r«e 

through a transversectomy app^^^^ „„ .. ., r,.,. s. 

;ra^d necrotic -le - ^ 

the arthrodesis was a la g ,i,ouia be arthro<le'i> - 

'tid"in“eir?hattoftheknee fu_ : 

noted in T fLorcot knees, in which Tuberculous of ^ 1 

sions were for Charooc k ^^^jousiy eitov . . l ° j 

condition bony ankylosis is 2 ^ ^ 

dimcult to obtain. 

TABLE 6.-rvpc 0 / Cucc _ ,..,:cul 

9 (90%) 1 handling. 

Fresh fracture 10 ^ 

Nonunion or (85%). ^ _Although there were o 

SpWorii 23 (927.) 2 (87.) pXcratIve infections,,in onl^^^ 

^trLodesls.. 3t 20 (057^)^11 <f,y ft see^ that th^,.ran might 

8T r^l'um: of grafting -- «Ported ^s 

.Six of these were due to inadequate ’^"'if/easls bein| staph- 

»n'"8''nE- were nonpathogens ■" ® in the 

TABLE 7.-Frcsh Fractures ^[hTr Z^casL.^Staph. aureus 

_ ... fafiMfca other « f fVtocp rases die* iniec 

sac No.ofCascx st.««»€» ^ Howcver, m Hone of thesc ca 

. ? 1 0 tion develop. . » a 

i ^ I I" t P^'^rjefonrowingt P-allcl 

Radius . 1 t Q slough dev I'.,’ j, tyiree months 

"Sr" V .»> r '•»' -• s':;r .'“2 

t™ v .<~:;; £ *»»’» "St-i" 

;s,”' Ncicc. B..-.- bone involvement seemed 

Neck of femur.. 2 2 ^ to the low-grade ^^.jneh 

™u 10 9 1 the skin slough. In tibia had 

MedialmaSeolus 3 3 j "^mtient was rcopcrated on 

Clavicle . 2 1 J "union. No ilramagc 

Humerus. 2 2 ^ jater for nriginal operation 

Radius. ^ o 0 occurred since the P ftrw>ration sh 

Ss-lEi 1 J..„, 

Total .“32 27 (85%) B 
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Fig. 1.— A, pseuc]oarthi’ 0 .sis of seventeen months’ duration despite two autogenous tibial bone grafts. 
B, follow-up study (thirty-two months) after homogenous femoral onlay graft. 


in that neither the history nor the physi¬ 
cal signs were typical of postoperative 
osteomyelitis. In the last case there was 
an arthrodesis of the knee in which a large 
dead space was left at the time of opera¬ 
tion. Some serous drainage occurred post- 
operatively, becoming purulent after five 
weeks. It was considered that the dead 
space had become infected secondarily. In 
2 of the cases drainage continues, respec¬ 
tively one year and one and one-half years 
after the operation. 

Two of the grafts fractured, 1 during 
casting in the operating room, the other a 
month after the operation, during a change 
of cast. One of the 2 patients healed de¬ 
spite the fractured graft; a successful re¬ 
grafting operation was performed on the 
other at a later date. 

Advantage of a Bone Bank .—After use 
of a bone bank for some time, numerous 
advantages become apparent: 

1. The patient is spared a second opera¬ 


tion to obtain bone for grafting (it is well 
known that operative defects at the donor 
site are often painful for a long time and 
sometimes weaken the bone enough to per¬ 
mit fracture to occur). The operative time 
is greatly shortened, and the danger of 
shock is lessened. For instance, this series 
includes almost a dozen arthrodeses of the 
metacarpals and phalanges. In such opera¬ 
tions only a cubic centimeter of cancellous 
bone is needed, and the opei'ation to ob¬ 
tain the graft from the ilium of neighbor¬ 
ing areas is almost as time-consuming as 
the primary operation. These advantages 
are so apparent that further discussion is 
not needed. 

2. Fortunately our bank has insured us 
of an adequate amount of cancellous and 
cortical bone at all times. As has been 
mentioned, this is a particularly important 
factor in the treatment of spinal fusions. 
In fact, there is a danger of using too much 
graft. In the case illustrated in Figure 2, 
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Fig. 4.— A, roentgenogram of a hip showing six-week-old fracture of neck of femur with complete 
anterior displacement of femoral head and proximal portion of neck with reference to distal fragment. 
B, film taken two years after open reduction, homogenous bone grafting and osteotomy. 


A and B, an excess of graft was used and 
resulted in an excessively large callus. 

3. New approaches to orthopedic prob¬ 
lems are possible. For the past two years 
only one metal plate has been used for 
internal fixation, and this was used with 
cancellous bank bone to bridge a bone gap. 
At present primary internal fixation by 
cortical onlay grafts appears to be the 
treatment of choice for certain fractures, 
e. g., unstable fractures of both bones of 
the forearm. Recently, in cases of recur¬ 
rent dislocations of the shoulder, especially 
when there were bony defects in the glen¬ 
oid, the capsule has been riveted down to 
the glenoid with bone pegs. These pegs 
attach the capsule firmly to the glenoid 
and appear more physiologic than metal 
staples. Also, at the same time, they can 
be fashioned so as to make an anterior 
bone block if this is desired. It has be¬ 
come quite common to add a small amount 


of cancellous bone or thin cortical strips 
to any open reduction. This adds gi-eatly 
to the bulk of the primaiy callus and ap¬ 
pears to facilitate rapid healing. 

Disadvantages of a Bone Bank. —1. 
Many authorities contend that refrigerated 
bone grafts are perhaps slightly slower to 
heal than are autogenous bone grafts. Al¬ 
though this is a very difficult thing to de¬ 
termine, it was not noticed, or at least was 
not obvious, in this series. 

2. Unless cadaver iliac bone is used, the 
usual cancellous bone available to the bank 
is fatty cancellous bone, such as tibial con¬ 
dyle or tarsal bones. Some surgeons con¬ 
sider this inferior to red marrow iliac 
bone. 

3. Early critics warned of the danger 
of infection due to the multiple handling 
of the bank bone. This has not been sub¬ 
stantiated by this series or other series in 
the literature.'’’ 
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SUMMARY 

In this series of 100 consecutive homoge¬ 
nous bone grafts, the results were success¬ 
ful in 86 per cent of the cases (that is 
disregarding the 6 arthrodeses that failed 
because of inadequate surgery). Only 1 
postoperative infection was considered tc 
be secondary to the graft. Storage of ihi 
bone up to three hundred days did nol 
appear to affect the success of the gi’aft 
No difference in healing was noted be¬ 
tween tibial, femoral or fibular onla\ 
grafts. Each type had its own special ad¬ 
vantages and indications, tibial for the 
lower extremity, fibular for the forearm 
and femoral grafts for the humerus. Meta 
plates have been replaced by cortical bom 
grafts at this hospital. Not only has f 
large amount of cancellous and cortica 
bone always been available, but havinf 
such a supply encourages the surgeon t( 
devise new operative procedures. 

With a look to the future, bone bank; 
may follow blood banks in becoming stand¬ 
ard equipment in large hospitals, Man> 
orthopedic hospitals are somewhat isolatec 
geographically and are often not too wel 
integrated with general surgical services 
in which the majority of amputations arc 
performed. Central bone banks should b( 
started in the larger city institutions t( 
obtain much such bone which is now be¬ 
ing discarded. After sterile cultures havi 
been obtained, the bone could be distrib 
uted to outlying districts and to city bom 
banks that are temporarily depleted, 

sumArio 

Numa serie consecutiva de 100 enxertiaj 
dsseas homogeneas, os resultados foran 
exclentes em SQ^/c dos casos (isto e, sen 
considerar 6 artrodeses falhas por pro 
cessos cirurgicos inadequados aos respec 
tivos casos). Apenas uma infeegao pos 
operatoria foi observada e consideradi 
como secundaria ao enxerto. A conserva^ai 
do osso acima de 300 dias nao parece afotai 
0 resultado da enxertia. Nenhuma difer 
enga foi notada quanto a origem dos enxer 
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The Surgeons^ Hall of Fame 

Its Significance in the World of Today 


O NE of the most important forces for museum, the motion picture and other 
inspiring young men toward pi-o- technics of teaching which make learning 
gress in medicine and surgery and easy, 
toward high moral and ethical standards The inspired concept recently presented 
is the cultivation of adequate knowledge of to the Board of the international College 
and respect for the notables of the past. of Surgeons by Dr. Ma-y Thorek for estab- 

Unfortunately the history of medicine is lishing a Surgeons' Hall of Fame has 

but poorly taught, often not taught at all. already been acclaimed among its fellows 

Stephen Paget in his "Confessio Medico” and through the press. Early realization 
begins an essay, “It seems a pity that the of this achievement will depend, of course, 

good e.vample of Ambroise Pare is almost on cooperative support and on the main- 

forgotten.” The name of Guy de Chauliac tenance of interest on a high level, 
is known to but few surgeons. Indeed, I have had the honor, with Dr. Rudolph 
they know but little of surgery as de- Nissen, of being appointed co-chairman of 
scribed in the Edwin Smith papyrus or a committee to draw up a constitution and 
even the Hippocratic te.xts. Modern educa- by-laws for the project, including a method 

tion utilizes the exhibit and display, the of selecting nominees. Already a plan for 
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Architect's proliniinary sketch of the amphitheatre in the Surgeons’ Hall of Fame. 



the preparation of suitable sculptures, por¬ 
traits and plaques, a technic for the stor¬ 
ing of historical records and mementos, 
and a design for the hall have been pre¬ 
pared. Fortunatelj’, again through the 
foresight of the Board of the International 
College of Surgeons, an appropriate build¬ 
ing. perfectly situated and with adequate 
space, is already available in Chicago. 

The concept of the Surgeons’ Hall of 
Fame will be presented to coming assem- 
I'lies of the organization, and interest is 
.-lire to become intensified. No surgeon 
V ork.-i with the idea of fame as his driving 
motivation. Fame comes through recog¬ 


nition of his devotion to his great art, to 
the people whom he serves, and to the ad¬ 
vancement of knowledge. James Russell 
Lowell wrote; 

“Notoriety may be achieved in a narrow 
sphere, but fame demands for its evidence 
a more distant and prolonged reverbera¬ 
tion.” 

When the end of a great career has 
come and there has been time to evaluate 
the total contribution that a surgeon has 
made to humanity, the values thus contri¬ 
buted may be in part lost unless the record 
and its significance are kept continuously 
before the students of the future. 


Morris Fishbbin, m.d. 
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diverticula. It is usually the result of re¬ 
tention of the inspissated fecal content. 
The wall of the diverticulum becomes 
edematous owing to pressure circulatory 
disturbance; the neck constricts; ulcera¬ 
tion occurs, and the inflammatory process 
now extends itself to the contiguous bowel 
wall, to the mesentery and often to an ad¬ 
jacent viscus. If the process is severe, 
abscesses may form, and since most di¬ 
verticula- occur at the entrance of the 
vessels on the mesenteric side of the bowel 
and are prone to herniate in the mesen¬ 
teric fat, the abscess may evacuate from 
the diverticulum into the mesentery. When 
it does so, the mesentery becomes 
thickened; the bowel becomes angulated, 
and the marginal artery, veins and lym¬ 
phatics, as well as other mesenteric vessels 
to the bowel, become further blocked, with 
increased edema and thickening of both 
mesentery and sigmoid. Obstruction is 
the end result. If the abscessed diverticu¬ 
lum does not rupture into the mesentery, 
it may evacuate itself into the lumen of 
the bowel, and then the process subsides. 
If it has evacuated into the free peritoneal 
cavity, the result is often violent and dis- 



Fig. 1.—Constricted phlegmon as seen in cases of 
acute diverticulitis of sigmoid, with angulation 
and fixation of sigmoid, causing obstruction. 


astrous. Peritonitis is diffuse, and the 
mortality and morbidity rates are high. 
Should the abscessed diverticulum extend 
itself to a contiguous viscus, various types 
of fistula may occur, namely, vesicosig¬ 
moid, ileosigmoid or sigmoido-abdominal. 

Complications. — The complicating in- 
flammatoi’y chain of events occurring in 
about 20 per cent of patients with acute 
diverticulitis must be clearly understood 
by the surgeon. If the acute phase of the 
disease is not diagnosed or if it resists 
medical therapy, then we consider the 
disease complicating and irreversible un¬ 
less surgical intervention is prompt. It is 
in the beginning of this phase that the 
chain of complications may occur. There¬ 
fore, when the diagnosis of acute irrevers¬ 
ible diverticulitis is made, intervention 
should be immediate, as for acute appendi¬ 
citis. 

We have been most keenly interested 
in early surgical intervention in all cases 
of acute irreversible diverticulitis as a 
means of observing the stage in the inflam¬ 
matory cycle that the inflammation has 
reached; to visualize the impending com¬ 
plication, if present, or about to occur; 
to reverse the so called irreversible chain, 
surgically; and so often so difficult to dif¬ 
ferentiate coincidental carcinoma.'^ 

When simple abscess, with or without 
perforation, is observed, it is universally 
agreed that surgical drainage of the ab¬ 
scess is the procedure of choice. If a small 
perforation is present an attempt to close 
it should be made, utilizing the appendices 
epiploicae, but if the perforation is large, 
closure is hazardous, as the sutures do not 
hold. Drainage by cofferdam, to be dis¬ 
cussed subsequently, is advised. Exterioi-i- 
zation is usually not possible. If the abscess 
has evacuated itself into the mesentery 
and the events heretofore described as 
leading to obstruction are observed, with 
the complete picture of peridiverticulitis, 
mobilization of the phlegmon must be done 
even in the presence of frank pus. Argu¬ 
ments against breaking down the so-called 
protective barrier are preantibiotic. Co¬ 
lostomy, first descx'ibed by Mayo^ in 1907 
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phlegmon.” 8. Colostomj'- usually is 
avoided. 9. Following a strict diverticu¬ 
litis regimen (this to include diet, oral 
antibiotics, and warm oil retention ene¬ 
mas) makes conditions favorable for re¬ 
section, if needed, in three to four weeks. 

When obstruction is complete and of 
long standing, and when the condition of 
the patient is grave and does not permit 
lengthy surgical procedures, this method 
is not advocated. Then, of course, trans- 
yersostomy of the Wangensteen or the 
Devine type is advised. 

A procedure used often on the continent 
of Europe and advocated by Hartmann" is 
anterior resection of the sigmoid, with 
permant colostomy and extraperitoniza¬ 
tion of the closed rectal stump. It presents 
a multiplicity of points in its favor. The 
diseased segment is extirpated at once, 
and the obstruction overcome by single- 
barrel colostomy. Later, the colostomy 
can be transplanted to the rectosigmoidal 
stump bj’’ invagination anastomosis, open 
primary anastomosis or metallic or plastic 
button technic when there is retraction of 
the distal segment. This procedure has 
been successfully utilized in 3 of our cases 
in which coincidental carcinoma was ob¬ 
served. Each of these cases was further 
complicated, 1 by vesicosigmoidal fistula, 
1 by perforation and 1 by complete ob¬ 
struction. 

Fishda .—This is a most serious com¬ 
plication, whether it is to the urinaiy 
bladder, to a loop of small bowel or to the 
abdominal wall. The complication is usu¬ 
ally the result of repeated episodes of 
acute diverticulitis. Sutton,® in a report 
on vesicosigmoidal fistulas, stated that the 
most common cause was abscess in the 
region of the uterine adnexae. The next 
most common cause was diverticulitis. 
Usually the accepted procedure is defunc¬ 
tionalization. We ad\dse a complete de¬ 
functionalization procedure, usually of the 
Wangensteen or the Devine type, followed 
by resection of the phlegmon and closure 
of the vesical opening. Here again the 
Hartmann procedure can be utilized, but 
only if the inflammatory reaction about 
the fistula to the bladder is not extensive. 


Otherwise, primary closure of the vesical 
opening will not be successful. Eesection 
of the vesical dome and suprapubic exteri- 
oi'ization about a sump drain is advised, 
with use of McCrea’s technic” as described 
and as employed by him after suprapubic 
prostatectomy. Colostomy alone, for any 
type of fistula, has little to offer with re¬ 
spect to cure and permanent relief of 
symptoms.® It must be followed by some 
type of resection before relief from symp¬ 
toms can be obtained. 

Coincidental Carcinoma. — Rowe® re¬ 
cently stressed the moral responsibility of 
the surgeon to differentiate coexisting car¬ 
cinoma and diverticulitis. His review of 
the American literature® yielded only 62 
authentic cases. We wish to report 3 of 
our cases of coexisting carcinoma and di¬ 
verticulitis, each of which was managed 
by the Hartmann technic. Again we offer 
a plea for a definitive exploitation, mobili¬ 
zation of the segment and immediate re¬ 
section when a doubt exists, provided, of 
course, that the surgical conditions in the 
case will permit resection. 

REPORT OP CASES 

The reports on a selected number of our 
cases, presenting complications, should be 
of interest. 

Case 1.—R..G., a 53-year-old man, was ad¬ 
mitted to the hospital with abdominal pain of 
sudden onset, distention, and diarrhea of two 
weeks’ duration. A barium enema revealed a 
pai’tial intestinal obstruction above the recto¬ 
sigmoid. Sigmoidoscopic examination demon¬ 
strated angulation and fixation of the recto¬ 
sigmoid. Abdominal examination revealed a 
mass in the left lower quadrant. Operation 
was performed on March 4, 1948, and an ab¬ 
scess in the mesial gutter of the sigmoid, with 
an obstructing phlegmonous diverticulous seg¬ 
ment above the rectosigmoid and an obstruct¬ 
ing loop of ileum contiguous and fixed to the 
mass, was observed. The ileum was freed from 
the phlegmon. The abscess was apirated and 
the angulated sigmoid mobilized. A coffer¬ 
dam incorporating a Babcock drain was placed 
mesial to the mass. Recovery was uneventful. 
The patient was discharged on the twelfth 
postoperative day. At the time of writing 
there has been no recurrence of symptoms. 
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Fig. 4.—Cofferdam in situ along mesial side of 
mobilized phlegmon. 

astomosed small bowel to the phlegmon 
was avoided. 

Case 3.—H. G., a 51-year-old white man, 
was admitted to the hospital with one week’s 
history of vague colicky pain in the abdomen, 
nausea, nocturia and pain low in the pelvis 
during urination. There was tenderness in 
the left lower quadrant, with rigidity of the 
rectus muscles. At operation on Jan. 7, 1941, 
an edematous obstructing sigmoid with peri- 
diverticular inflammatory change was ob¬ 
served. The segment was mobilized and a 
purulent exudate aspirated from the gutter. 
A cofferdam drain was placed along the mesial 
gutter. Recovery was uneventful. The patient 
was discharged fi'om the hospital on January 
27. There has been no recurrence up to the 
time of this report. 

Comment .—That “drainage is the first 
principle of surgerj''” in this type of case 
is universally accepted. The cofferdam 
technic in this case perhaps "warded off 
the probability of further extension to an 
adjacent viscus or some other complica¬ 
tion. 

Case 4.—L. R., a 42-year-old man, a deaf 
mute, was admitted to the hospital with severe 


pain in the right lower abdominal quadrant, 
right rectus rigidity and positive rebound 
phenomena. At operation on Feb. 6, 1951, 
an abscessed diverticulum of the sigmoid 
containing a large fecalith (Fig. 7) was 
excised and closed. The sigmoid, long and 
redundant, Avas pulled over and fixed to the 
right lower quadrant. An appendix demon¬ 
strating periappendicitis (Fig. 7) was re¬ 
moved. It was fixed to the phlegmon (Fig. 
8) in the displaced sigmoid. This contiguous 
phlegmon was mobilized and a cofferdam 
placed in situ. The pathologic diagnosis ivas 
periappendicitis. Recovery was uneventful. 

Four months later the patient was read¬ 
mitted because of severe episodes of pain and 
increasing constipation. A preoperative diag¬ 
nosis of partial intestinal obstruction was 
made. A partially obstructing chronicallj' 
inflamed segment of sigmoid (Fig. 8) was 
observed at operation on June 15. It was 
mobilized and resected, with primary anasto¬ 
mosis. No peridiverticular adhesion was noted 
at this time. Recovery was uneventful. 

Comment .—This case demonstrates the 
necessity for resection, at a later date, of 
the chronically recurring diverticulous 
segment. Again the importance of surgi¬ 
cal drainage is stressed and the use of the 
cofferdam is demonstrated. A sui’gical 
anomaly of the sigmoid was demonstrated. 

Case 5.—F. F., a 56-year-old white man, 
was admitted to the hospital with severe ab¬ 
dominal pain and distention. Emergency sur¬ 
gical inteiwention on June 16, 1948, revealed 
acute diverticulitis and abscess of the sigmoid, 
with obstruction of the large boAvel and partial 
obstruction of the small bowel due to a con¬ 
tiguous inflammatory extension to the ileum. 
The abscess was drained, the segment was 
mobilized and a coffei'dam was placed mesial 
to the sigmoidal phlegmon. The patient OA^er- 
came this obstruction after the operation. His 
recovery Avas uneventful, and he Avas dis¬ 
charged on July 1. Three years later he AA^as 
readmitted for repair of a ventral hernia. Ex¬ 
ploration of the sigmoid on March 2, 1951, 
revealed no evidence of divei'ticulitis or ad¬ 
hesions. 

Comment .—In this case, early recogni¬ 
tion of the disease and surgical interA^en- 
tion, the process Avas reversed. It is of 
interest to note that there AA^as no gi'oss 
evidence of the disease or adhesions three 
years later. 
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carcinoma, the diseased segment was 
rapidly exteriorized. If the patient had 
not overcome the obstruction as a result 
of exterioi'ization mobilization, the bowel 
could have been easily opened. If cancer 
had been present, the mass could have 
been resected and, later, the colostomy 
closed. As it was, in. this “poor risk” 
patient the obstruction was overcome and 
the inflammatory chain toward further 
complication interrupted. Colostomy was 
avoided. 

Case 8.—^W. D., a 66-year-old white man, 
was admitted to the hospital with a complaint 
of gradual abdominal distention, sevei’e pain 
in the left lower abdominal quadrant with 
extension to the penis, urinary frequency and 
nocturia. Barium enemas revealed diverticu¬ 
litis of the sigmoid and a defect within reach 
of the sigmoidoscope. Sigmoidoscopic investi¬ 
gation demonstrated an angulated, constricted 
fixed segment low in the sigmoid. On the day 
prior to sigmoidoscopic study the patient 
complained of a “bubbling of air” on urina¬ 
tion. The preoperative diagnosis was divertic¬ 


FEBRUARY, 

ulitis of the sigmoid with a sigmoidoves 
fistula. At operation on Oct. 15, 1947, a m 
unquestionably carcinoma with associated 
verticulitis and sigmoidovesical fistula, 
noted. Extreme inflammatory reaction of 
bladder was noted. A defunctionalization ] 
cedure of the Devine type was done. Two 
one-half months later a sigmoidectomy of 
Hartmann type was performed. The ves 
sigmoidal opening to the bladder was resec 
and closed primarily. Plans to ti’ansplant 
colostomy to the rectosigmoid were abando 
at a later date because of metastatic invo 
ment of the bladder and ileum by carcino: 
The patient’s death four years later was 
to extensive metastatic carcinoma. 

Comment. — This case illustrates 
method of management of diverticul: 
complicated by carcinoma and vesicos 
moidal fistula. 

Case 9.—M. H., a 67-year-old white m 
was admitted to the hospital complaining 
severe abdominal pain, abdominal distent 
and difficulty in bowel movement for the p 
three weeks. A flat plate of the abdon 



Fig. 6.—Babcock suction apparatus. 
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ous barium enemas had revealed diverticulitis. 
A barium enema at this time revealed diver¬ 
ticulitis of the sigmoid and a constricted 
segment low in the sigmoid. Sigmoidoscopic 
study revealed no intrinsic mass but a fixed, 
edematous, angulated rectosigmoid. Operation 
was advised. The patient refused. Owing 
to weight loss and increasing rectal hemor¬ 
rhages, however, he agreed to undergo oper¬ 
ation six months later. An exploratory pro¬ 
cedure on Aug. 19, 1948, revealed a perforat¬ 
ing adenocarcinoma of the midsigmoid with 
extensive diverticulitis and metastasis to the 
liver. Because of the perforating nature of 
the lesion, a Hartmann procedure was done. 
Recovery was uneventful, but the patient died 
two years later of extensive carcinomatosis. 

Comment .—This case is worthy of com¬ 
ment because it demonstrates the necessity 
of following cases of recurring diverticu¬ 
litis by repeat roentgenographic studies, 
evaluation of symptoms, and sigmoido¬ 
scopic investigation. It likewise demon¬ 
strates a method of management of such 
a perforating lesion. 

SUMMARY 

1. The evolution of the anatomic patho¬ 
logic changes in sigmoidal diverticulitis 
from solitary abscess to obstruction, per¬ 
foration and fistula are discussed. 

2. The interruption of the inflammatory 
chain of events toward complication by 
immediate surgical intervention is ad¬ 
vised, with visualization, mobilization and 
drainage of the phlegmon, even in the 
presence of perforation or obstruction. 

3. The use of a cofferdam technic for 
intraperitoneal drainage is described. 

4. The moral responsibility for differ¬ 
entiation of the condition from coinci¬ 
dental carcinoma is stressed. 

5. The colostomy, often performed need¬ 
lessly, can be avoided, as inflammatory 
obstructions are frequently relative and 
not actual; reversible, rather than irre¬ 
versible—usually so by this method. 

6. Further methods useful in the man¬ 
agement of complications are described, 
and an interesting series of cases is pre¬ 
sented. 


ZUS AM MENFASSUNG 

1. Der Ablauf der anatomisch-patho- 
logischen Veraenderungen bei der Diver- 
tikulitis des Sigma vom einzelnen Abszess 
bis zum Verschluss, Durchbruch und zur 
Fistelentstehung wird eroertert. 

2. Es wird empfohlen, die Kette der 
zu Komplikationen fuehrenden entzuend- 
lichen Vorgaenge durch unverzueglichen 
chirurgischen Eingriff mit Freilegung, 
Mobilisierung und Drainierung zu unter- 
brechen, auch wenn eine Perforation oder 
ein Verschluss des Darmes vorliegt. 

3. Zur intraperitonealen Drainierung 
wird eine Technik mit Verwendung eines 
duennen Kautschuktuches beschrieben. 

4. Die grosse moralische Verantwort- 
ung, die die Unterscheidung der Erkran- 
kung von einem gleichzeitig bestehenden 
Karzinom in sich traegt, wird hervorge- 
hoben. 

5. Die Kolostomie wird oft unnoetiger 
Weise ausgefuehrt und sollte vermieden 
werden, da entzuendliche Darmverschlues- 
se haeufig relativ und nicht endgueltig 
sind und sich unter Umstaenden zurueck- 
bilden koennen. Gewoehnlich gelingt es 
mit der hier beschiebenen Methode, die 
Kolostomie zu vermeiden. 

6. Es werden noch andere nuetzliche 
Methoden zur Behandlung von Kompli¬ 
kationen eroertert, und eine Reihe interes- 
santer Faelle wird beschrieben. 

EIASSUNTO 

1. Viene trattata I’evoluzione anatomo- 
patologica della diverticulite del sigma, 
dall’ascesso solitario alle occlusioni, alle 
perforzioni e alia fistolizzazione. 

2. Si corisiglia di interrompere questa 
serie di complicanze mediante un inter- 
vento chirurgico precoce, con esposizione, 
mobilizzaziohe e drenaggio del flemmone, 
anche in presenza di perforazione od oc- 
clusione. 

3. Viene descritta una tecnica di drenag¬ 
gio intraperitoneale a tenuta stagna. 

4. Viene sottolineata la responsabilita 
della diagnosi differenziale di questa affe- 
zione col carcinoma. 
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Retroperitoneal Echinococcus Cyst 
Producing ^^Goldblatt Kidney^^ 

ERNST LEHMANN, M.D., F.I.C.S. 

AND 

JOSEPH SCHAPIRA, M.D. 

PETAH-TIKVA, ISRAEL 


I T is not the purpose of this paper to 
discuss on a broad scale the diagnostic 
and therapeutic problems of the so- 
called Goldblatt kidney.' However, we wish 
to report the following case, as we have 
not found a similar one in the literature 
at our disposal. An echinococcus cyst was 
located in such a manner as to exercise 
pressure on the renal artery, thus pro¬ 
ducing hypertension with all its conse¬ 
quences. Moreover, there were some un¬ 
usual features in the postoperative course. 

Sabin presented an extensive review of 
current knowledge concerning renal dis¬ 
ease and hypertension. From the litera¬ 
ture up to 1948 he collected 106 cases in 
which nephrectomy was pei’formed. The 
most common cause was pyelonephritis, 
often associated with marked atrophy of 
the kidney. Other pathologic lesions were 
hydronephrosis, tuberculosis, hyperneph¬ 
roma, pyelonephritis with calculi, aplasia 
and hypoplasia, ai’teriosclerosis, renal 
cysts, rupture of the kidney, infarction, 
abnormalities, aneurysm of the renal ar¬ 
tery, and ectopic kidney with a smooth 
muscle plug in the renal artery. 

The end results of nephrectomy are not 
uniform. Kittering and Brown (cited by 
Rolnick) stated that “of those patients 
who require nephrectomy for well estab¬ 
lished unilateral renal disease, only a small 
percentage can expect relief from any co¬ 
existing hypertension.” This is why clin¬ 
ical interest is focused on the problem of 
selecting the right cases for operation, 
those in which a permanent cure may be 
expected. 


Submitted for publication March, 1952. 


According to Sensenbach, the require¬ 
ments to be fulfilled are: 1. The diseased 
kidney should be functionless or its func¬ 
tion greatly diminished. 2. The opposite 
kidney should function normally. 3. The 
hypertension should be of short duration. 
4. Other factors being equal, the younger 
the patient the greater the chance of 
favorable results after nephrectomy. 

REPORT OF CASE 

J. V., a youth aged 19, was first seen at 
the urologic department in August 1950, when 
he was transferred from another hospital. His 
general anamnesis was essentially unimpor¬ 
tant. He suffered from severe headache of 
three months’ duration, general weakness and 
disturbance of vision. Physical examination 
revealed him to be well developed and well 
nourished. His height was about 170 cm. The 
temperature was 37.3 C. and the pulse rate 
88. The oculist noted pathologic changes in 
the retinas, edema of the papillae, constriction 
and kinking of the arteries and star-shaped 
signs of degeneration in the maculae. There 
were retinal hemorrhages, especially in the 
right retina. At that time the blood pressure 
in millimeters of mercury covered the follow¬ 
ing range: 180 systolic and 130 diastolic; 190 
systolic and 135 diastolic; 200 systolic and 135 
diastolic; 185 systolic and 125 diastolic. The 
electrocardiogram showed a left cardiac strain. 

Laboratory Data .—The urine albumin was 
0.6 pro millo. The sediment sometimes con¬ 
tained a few hyaline and granular casts. Val¬ 
ues for blood urea ranged through 28 mg., 
24 mg., 33 mg., and 20 mg. per hundred cubic 
centimeters. The ui’ea clearance test yielded 
values of 49, 44, 66 and 55 per cent. The 
sedimentation rate was 54/89; the hemoglobin 
content, 12 Gm. The white blood cells num¬ 
bered 11,000 and 8,700 per cubic millimeter. 
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other complication, which occurred after the 
operation (Chart 1). 

The urine output was 416 cc. during the 
first twenty-four hours; then severe oliguria 
occurred. On the second day only 45 cc. of 
reddish urine was passed, which contained 
much hemoglobin. On the third day 120 cc. 
was recovered; on the fourth day, 77 cc.; on 
the fifth day, 350 cc., and afterward the 
amount rose quickl}'^ to more than 5 liters on 
the twelfth day. These large quantities were 
excreted up to the twenty-ninth day, after 
which the daily output was within normal 
limits. The highest specific gravity on the 
twelfth day was only 1.001 and on the four¬ 
teenth day 1.004. 

The blood urea level rose to 150 mg. per 
hundred cubic centimeters on the second day 
and increased to 332 mg. on the eighth day. 
There was a gradual fall to 69 mg. on the 
fifteenth day, to 51 mg. on the twentieth day, 
and to 43 mg. after the twenty-eighth day. 

The alkali reserve was 49 per cent. On the 
second postoperative daj', a drop to 45 per cent 
and 42 per cent occurred. However, a rise 
occurred on the eighth day to 51 per cent, 
after which it remained at about 50 per cent. 

The sodium chloride content of the blood 
was 525 mg. on the third day. It dropped to 
491 mg. on the seventh day but rose constantly 


during the second week and reached 595 mg. 
on the thirteenth day (Chart 2). 

The general condition of the patient was 
really grave during the first twelve days. 
There was edema of both legs, and the scrotal 
skin also was swollen. The patient’s conscious¬ 
ness was disturbed. His general condition 
caused much concern. 

A diagnosis of “lower nephron nephrosis’’ 
due to the blood transfusion was made. The 
clinical picture was fully developed and the 
course typical. Two distinct phases could be 
observed, the oliguric and the diuretic. The 
critical time was between the sixth and the 
eighth day, when the urea level was at its 
highest; however, the urine output rose to 
enormous quantities. The urea content drop¬ 
ped only two days later. 

Treatment of the Lower Nephron Nephrosis. 
—As the temperature was elevated during 
the fii’st two weeks after the opei'ation, the 
patient was given both penicillin and strepto¬ 
mycin. 

During the oliguric phase the intake of 
fluids was limited to 1,500 cc. every twenty- 
four hours and an additional quantity equal 
to the output of urine on the respective day. 
Most of the fluid was given as 5 per cent dex¬ 
trose and the smaller part as sodium chloride 
and sodium lactate, according to the level of 



Chart 1.—Systolic (heavy black line) and diastolic (thin black line) blood pressure dui’ing the four 

weeks immediately following the operation. 
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the alkali reserve. Whether by chance or not, 
diuresis began on the very day when the pa¬ 
tient was given an infusion of 1 liter of so¬ 
dium lactate. On that day the alkali reserve 
was at its lowest level—41 per cent. 

During the second stage, suflicient quanti¬ 
ties of water and electrolytes had to be pro¬ 
vided. After the ninth day, when the patient 
began to eat and drink, there was no need 
for further infusions. His diet consisted es¬ 
sentially of carbohydrates and small quantities 
of fat, but was without .salt and albumin. La¬ 
ter on the quantity of salts was in accordance 
with the quantities eliminated by the urine. 

Patholooic Examination (Dr. Casper, Path¬ 
ologist to the Pcilinson Hospital, Petah-Tikva. 
Jan. 10, I95J). —The kidney was relatively 
small and harder than normal. There was a 
hematoma under the capsule, which was con¬ 


sequently elevated. The surface of the kidney 
was not smooth. Kear the hilus some prolifer¬ 
ation of tissue and scar formation were seen. 
The ureter and the blood vessels were within 
the scar formation. The preparation contained 
the adrenal gland also, but no changes were 
obsen’ed therein. 

In addition, a cy.st of the echinococcus type, 
the size of an orange, was delivered for exam* 
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Figf. 1.—Echinococcus cyst and extirpated kidney, 
described in text. 



Fi". 2— A, destruction and hyalinization of some 
of the glomeruli. B, enlargement of tubules near 
surface of renal pelvis; others rather atrophic. 


tubules of the pyramids were atrophic; they 
were closed, and their epithelium showed 
fatty degeneration (Fig. 3). The epithelial 
cells of the convoluted tubules were also par¬ 
tially filled with fat. 

There were no changes in the blood vessels, 
either the small arteries or the capillaries. 
The histologic picture showed no special char¬ 
acteristic changes except those in the inter¬ 
stitial tissue. 

The patient did well after recovery from 
lower nephron nephrosis and has been observed 
at regular intervals since the operation. At 
the time of writing he is working as an office 
clerk. His blood pressure has remained with¬ 
in normal limits during the year and in Jan¬ 
uary 1952 was 120 systolic and 80 diastolic. 
During the whole year of 1952 the blood pres¬ 
sure and biochemical values remained normal. 
The sedimentation rate in one hour was 26 
mm.; the value for urea, 22 mg. Urea clear¬ 
ance tests yielded a value of 140. His sight 
has improved steadily. There are no more 
hemon'hages in the retinas, and the papillae 
are normal. There is, however, some distention 
of the veins over the abdomen, and there is 
also a hydrocele, which is drained from time 
to time, as the patient does not desire further 
operative treatment. 

COMMENT 

Two diseases had substantially to be 
excluded; coarctation of the aorta and 
pheochromocytoma. The absence of vaso¬ 
motor crises and the steadiness of the ele¬ 
vation in blood pressure, together with 
the fact that no characteristic pyelo- 
graphic changes were observed, made the 
presence of a pheochromocytoma unlikely. 
There was some suspicion that a hypo¬ 
plastic, nonfunctioning right kidney might 
be responsible for the high blood pressure. 
It can be assumed with certainty that the 
severe changes in the eyegrounds took 
place during the last year before the op¬ 
eration. At that time the patient applied 
for membership in the sick fund. His 
blood pressure was regular, as \vere his 
eyes. At about the same time he was found 
fit for military service. The marked 
changes in the retinas made intervention 
mandatory. To have waited any longer 
for operation might have led to irrepar¬ 
able changes in the eyes and blood vessels. 
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“Goldblattniere” scheiiit in diesem Falle 
gerechtfertifift gewesen zu sein, wenn auch 
ihre Ursache recht ungewoehnlich war. 

RESUMEN 

Se comunica un caso de un joven con 
perturbaciones visuales e hipertension ar¬ 
terial. Los Cambios notables en fondo del 
ojo ademas de la hipertension, determina- 
ron una investigacion urologica que descu- 
brio^ un rinon derecho no-funcionante. La 
operacion se realize bajo el diagnostico de 
presuncion de “rinon de Goldblatt,” habi- 
endose encontrado un quiste equinococcico 
comprimiendo los vasos renales, que esta- 
ban situados en el interior de la pared del 
quiste. El rinon y el quiste fueron extir- 
pados con dificultad. 

El curso postoperatorio fue dramatico 
conforme se desarrollo una nefrosis de 
nefron inferior debida aparentemente a la 
J transfusion sanguinea dada en la opera¬ 
cion. 

Mediante un bien meditado tratamiento 
consei'vador basado en determinaciones 
bioquimicas diarias, se pudo contrarestar 
el grave parecimiento. Se evito cualquier 
intervencion posterior tal como el lavado 
peritoneal, ya que podria haber puesto en 
peligro al agotado paciente. 

Se discuten las indicaciones para esta 
operacion que estan de acuerdo con los 
requerimientos establecidos por Sensen- 
bach. El diagnostico de “rinon de Gold¬ 
blatt” parecio justificado, aunque la causa 
fue rara. 

RIASSUNTO 

Viene riferito il caso di un giovane con 
disturb! della vista e ipertensione arterio- 
sa. Le gravi modificazioni del campo visivo 
e gli alti valori pressori consigliarono di 
studiare il malato dal punto di vista renale 
e si trovo un rene destro non funzionante. 
Si intervenne con la diagnosi provvisoria 
di “rene di Goldblatt” e si scoperse una 
cisti da echinococco retroperitoneale che 
comprimeva i vasi renali. Questi erano 


situati nella parete della cisti che fu aspor- 
tata assieme al rene, con un intervento 
tecnicamente piuttosto difficile. 

I seguiti post-operatorii furono burras- 
cosi: comparve una nefrosi con emoglo- 
binuria, oliguria estrema, uremia e acidosi. 
La causa apparente fu una trasfusione 
intra-operatoria. 

La situazione, assi grave, fu superata 
mediante una cura medica ben condotta—- 
evitando ogni manovra chirurgica, com- 
preso il lavaggio peritoneale che sarebbe 
stato nocivo a un paziente cosi grave. 

La diagnosi di “rene di Goldblatt” sem- 
bra giustificata. 
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followed a rather constant pattern. Ab¬ 
dominal pain, vomiting, and distention 
were the predominant signs and symp¬ 
toms. When the condition was observed 
in older children and in adults there was 
usually a history of recurring attaclcs of 
cramplike abdominal pain, vomiting, and 
constipation, which had been present in 
varying degrees of severity throughout 
the patient’s lifetime. Some patients sig¬ 
nificantly reported episodes of violent ab¬ 
dominal pain with shocklike symptoms, 
which were suddenly and spontaneously 
relieved before any diagnosis could be 
made. One patient had marked secondary 
anemia and had always been underweight. 
Gastrointestinal complaints were mild. 
The diagnosis was made by the radiology 
department. 

The correct diagnosis was suspected 
preoperatively in most of the cases in 
which the patients were infants. The per¬ 
centage of satisfactory diagnoses for 
adults increased as our experience broad¬ 
ened and the importance of obtaining a 
careful past history on both acutely and 
chronically ill patients became more ob¬ 
vious and we realized the necessity of 
looking for some manifestation of malro- 
tation of the intestine in adults as well as 
in infants. 

The radiology department was helpful 
in establishing a correct diagnosis. Roent- 
genographic studies of the gastrointestinal 
tract were performed in 16 of the 21 cases. 
The extent of the examination was vari¬ 
able, ranging from a simple scout film of 
the abdomen to thorough studies of the 
entire gastrointestinal tract. The results 
of barium enemas were misleading in cases 
of chronic recurrent volvulus, because the 
heavy barium stream occasionally pro¬ 
duced reduction of the volvulus. 

McGraw- has pointed out that the fol¬ 
lowing observations in a film of the abdo- 

Table 1. — Conditions Diagnosed and Treated 


Exomphalos . 1 

Duodenal band. . 4 

Duodenal band with midgut volvulus. 8 

Midgut volvulus.10 

Total . 23 


(2 recurrences in 1 patient) 


men are significant, and we have found 
them extremely helpful: 

1. The cecum is dilated and appears to 
be in an ectopic position. 

2. Loops of small bowel, distended with 
gas, may be seen often lying to the right 
of the cecum. 

3. The ileocecal valve may be demon¬ 
strated lying to the right of the distended 
cecum. 

4. The spiral distortion of the mucous 
membrane may sometimes be seen at the 
site of twisting. 

Note that all pathologic combinations 
were encountered in these cases (Table 1). 
One patient had complete exomphalos; 4 
patients had disabling symptoms from a 
band obstructing the duodenum. (It may 
be added that this anomaly is often over¬ 
looked in adults.) A duodenal band with 
midgut volvulus occurred in 8 instances. 
A midgut volvulus without other demon¬ 
strable anomalies was encountered 10 
times, twice in the same patient after the 
reduction of a volvulus and the division 
of a duodenal band. 

Treatment .—Early operation is the key 
to success in the treatment of persons with 
any of the various manifestations of mal- 
rotation of the intestine. The procedure 
employed may vary from the division of 
a simple band to the resection of a large 
portion of the intestine, and it is entirely 
dependent upon what is found when the 
abdomen has been opened. On inspection 
of the abdominal viscera, one of two con¬ 
ditions is observed: either the cecum lies 
in the right upper quadrant and the as¬ 
cending or transverse colon is visible, or 
the small intestine is the presenting part 
of the alimentary tract and the ascending 
colon is hidden from view. 

In the first instance, the duodenal ob¬ 
struction may be relieved by incising the 
parietal peritoneum to the right of the 
cecum. However, when the small intestine 
presents and a midgut volvulus is encoun¬ 
tered, there is a difference of opinion as 
to the most favorable method of treatment. 

The various methods that have been 
employed in the operative management of 
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Table 2.— Procedures Employed 

1. Reduction of exomphalos, 

closure of ompthalocele.1 

2. Division of duodenal band. 4 

3. Reduction of volvulus. 4 

4. Reduction of volvulus; division of band. 6 

5. Resection of postarterial portion of midgut; 
primary end-to-end ileotransverse colostomy 7 

6. Reduction of volvulus; division of band; 

resection of distal portion of ileum. 1 

Total .23 

(3 procedures for 1 patient) 

malrotation with micls:ut volvulus are; 

1. Reduction of the volvulus and divi¬ 
sion of the obstructing duodenal band. 

2. Reduction of the volvulus, division 
of the obstructing duodenal band, and fixa¬ 
tion of the malrotated intestine by suture. 

3. Reduction of the volvulus, division of 
the obstructing duodenal band, and fixa¬ 
tion of the malrotated cecum by appendi- 
costomy or cecostomy. 

4. Reduction of the volvulus and resec¬ 
tion of the posterior portion of the mal¬ 
rotated midgut with primary end-to-end 
ileotransverse colostomy. 

The effects of malrotation in this gi'oup 
of cases were treated by the procedures 
listed in Table 2. The “time order” se- 
(luence of these procedures is significant, 
in that evaluation of the available opera¬ 
tive treatments changed with broader ex¬ 
perience. This evolution can best be .sum¬ 
marized by brief case studies selected 
chronologically. 

Case 1.—A baby 7 months old was admitted 
to the hospital with a history of vomiting, 
diarrhea and failure to gain weight. A bari¬ 
um study of the upper part of the gastro¬ 
intestinal tract revealed an obstruction of the 
duodenum. A high-lying cecum and a duo¬ 
denal band were observed at operation. The 
obstructing band was divided, and the cecum 
was allowed to awing free in the abdomen. 
Convalescence was uneventful, and a rapid 
gain in weight was recorded. 

Case 2.—A 6-year-old boy had had inter- 
mittant bouts of acute abdominal pain, vomit¬ 
ing, and constipation all his life. An enema 
always relieved the condition. On the day of 
his admission to the hospital this remedy 
failed. Physical examination revealed the 
child to be acutely ill, with a distended, tender, 
boardlike abdomen. At operation a midgtit 


volvulus was reduced and an obstructing duo¬ 
denal band divided. The patient’s convales- 
cnce was without incident. His family re¬ 
ported that he had been in better health than 
at any time during his life. He died else¬ 
where, six weeks after the operation, from a 
recurrent volvulus. 

Case 3.—^A 19-year-old housewife was ad¬ 
mitted to the ho.spital with acute abdominal 
pain and vomiting. She had a tender, silent 
abdomen. A plain film revealed a pattern of 
small bowel obstruction, and at operation a 
midgut volvulus and an obstructing duodenal 
band were observed. The volvulus was reduced 
and the band divided. The patient convalesced 
normally but had a recurrent volvulus, \yhich 
was reduced three months later, fin the in¬ 
terim, the patient in Case 4 was treated.) 
When the patient was again admitted with 
volvulus of the midgut, the viable postarterial 
portion of this segment was resected and a 
primary closed ileotransverse colostomy per¬ 
formed. She has remained well since. 

Case 4.—A nonvinble midgut was rc.sected 
from a S2-year-old nurse who was admitted 
to the hospital the night before Thnnk.'^giving 
with acute abdominal pain and vomiting. The 
past history, obtained after operation, revofiJod 
many similar episodes, which had disappeared 
without treatment. Diagnosis and operation 
were delayed because the surgical staff wn.s 
at a football game. Exploration that evening 
revealed volvulus of the midgut with three 
complete turns. The postarterial portion had 
long since lost its viability and was resected. 
Notwithstanding the poor treatment accorded 
her, the patient made a normal recovery and 
has enjoyed belter health than at any time 
during her life. 

The smooth convalescence and sub.se- 
quent course of the patients in Casc.s 3 
and 4 (after the third operation) led to 
the adoption of routine rc.section of the 
postarterial portion of the midgut for the 
treatment of both acute and chronic vol¬ 
vulus of the midgut. Five additional pa¬ 
tients, in all age group.s, have since been 
treated in this manner without mortality 
or recurrence. With the availability of 
blood and the wide choice of antibiotics 
now at hand, it i.s our opinion 
the .safest and mo.st sati.sfac 
of treating vol' Hic mi 

less of its *Hty. 
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In this series of 21 cases there was 1 
hospital death. This was secondary to the 
closure of a large omphalocele with com¬ 
plete exomphalos. One patient died else¬ 
where from recurrent volvulus six weeks 
after the reduction of a viable volvulus of 
the midgut. 

SUMMARY 

1. A study of 21 cases of malrotation 
of the intestine with volvulus of the mid¬ 
gut was undertaken. 

1. Some manifestation of malrotation 
appeared in 33 per cent of the cases during 
the first year of life, although 57.1 per 
cent of the patients operated on were 
adults. 

3. Preoperative roentgenographic stud¬ 
ies were carried out in 16 of the 21 cases 
and were of great diagnostic value. 

4. The pathologic aspects of malrotation 
of the intestine are briefly reviewed. 

5. Studies of the operative procedures 
revealed three recurrences after reduction 
of the volvulus and division of a duodenal 
band. Resection of the postarterial por¬ 
tion of the midgut with primary ileotrans- 
verse colostomy was carried out in 7 cases 
without mortality or recurrence. 

ZUSAMMENFASSUNG 

1. Es liegt eine Untersuchung von 21 
Faellen von Drehungsstoerungen des 
Darmes mit Volvulus des Duenndarms vor. 

2. Gewisse Anzeichen einer bestehenden 
angeborenen Drehungsstoerung zeigten 
sich in 33 G- der Faelle schon waehrend 
des ersten Lebensjahres, obgleich 57,1^ 
der Kranken erst im Erwachsenenalter 
zur Operation kamen. 

3. Praeoperative Roentgenuntersuchun- 
gen wurden an 16 der 21 Patienten ausge- 
fuehrt und erwiesen sich von grossem 
diagnostischen Nutzen. 

4. Es wird ein kurzer Ueberblick ueber 
die pathologischen Grundlagen der ange¬ 
borenen Drehungsstoerung des Darmes 
gegeben. 

5. Eine Untersuchung der angewandten 
Operationsverfahren ergab 3 Rueckfaelle 
nach Reduktion eines Duenndarmvolvulus 


und Durchschneidung einer Zwoelffinger- 
darmverwachsung. Die Resektion des 
postarteriellen Duenndarmbschnitts mit 
primaerer Ileotransversostomose wurde in 
7 Faellen ohne toedlichen Ausgang und 
ohne Rueckfall ausgefuehrt. 

RESUMEN 

1. Se emprendio un estudio de 21 casos 
de malrotacion con volvulus del intestino 
medio de la terminologia embrilogica. 

2. Aunque el 57.1 por ciento de los paci- 
entes operados fueron adultos, apai'ecieron 
algunas manifestaciones de malrotacion en 
el 33 por ciento de los casos durante el 
primer ano de la vida. 

3. Se llevaron a cabo estudios roent- 
genograficos preoperatorios en 16 casos de 
los 21 y fueron de gi'an valor diagnostico. 

4. Se revisaron brevemente los aspectos 
patologicos de la malrotacion intestinal. 

5. Los estudios de los procedimientos 
quirurgicos, revelaron tres recurrencias 
despues de la reduccion del volvulus del 
intestino medio embriologico y division de 
una brida duodenal. En 7 casos se llevo 
a cabo la reseccion de la parte postarterial 
del intestino medio embriologico con colos- 
tomia ileotransversa primaria, sin morali- 
dad ni recidiva. 

RIASSUNTO 

1. Sono state prese in esame 21 osserva- 
zioni di malrotazione dell'intestino con 
volvolo dell’ileo. 

2. Alcune manifestazioni della malrota¬ 
zione comparvero durante il prime anno 
di vita nel 33Tr dei casi; il 57,1^ dei pa- 
zienti operati erano adulti. 

3. Venue eseguito uno studio radiologico 
preoperatorio in 16 casi, e fu di grande 
aiuto per la diagnosi. 

4. Vengono riassunti bre\Tnente gli as- 
petti anatomopathologici della malrota¬ 
zione intestinale. 

5. Lo studio degli operati rivelo 3 re- 
cidive dope riduzione del volvolo e sezione 
di una briglia duodenale. Venue fatta in 
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Renal Ectopy 

Report of a Case of Crossed Ectopy without Fusion, 
with Fixation of Kidney in Normal Position 
by the Extraperitoneal Route 

GABRIEL DIAZ F., M.D. 

BOGOTA, COLOMBIA 


A nomalies of the kidney are of par¬ 
ticular interest to the urologist, and 
“■ a knowledge of them is of great 
importance. These may be of number, 
form, size, position, reciprocal relations, 
and of vascularization. 

This presentation is concerned with con¬ 
genital anomalies of position — namely, 
renal ectopia, the term applied to the kid¬ 
ney which is congenitally displaced and 
has never occupied its normal anatomic 
position. It is not to be confused with 
renal ptosis, an acquired displacement that 
usually manifests itself in adult life. 

Embryologic Considerations. — In any 
study of a congenital anomaly, a consider¬ 
ation of the embryonic development of the 
involved organ is indispensable. 

Originally the metanephros—^the perma¬ 
nent embryonic kidney—is situated in the 
bony pelvis. When the embryo is 5 mm. 
long, these bodies are opposite the second 
saci-al segment. Upward migration is 
rapid, and by the end of the second month 
of intrauterine life they are far from their 
original position, being opposite the first 
four lumbar vertebrae, and have estab¬ 
lished contact with the adrenal glands. 

In its ascent the kidney changes not 
only its position but its orientation. While 
in the bony pelvis, it is placed in an antero¬ 
posterior position with the hilus situated 
anteriorly, and faces internally and ex¬ 
ternally. Its ascent is combined with rota¬ 
tion medially, which draws the hilus in- 

•Assistnnt Director, Hospital cle la Samaritana: Chief Sur¬ 
geon of UroJoffical Department, Hospital Militar Central; 
I rof^sor of Urolopry, Medical School of Javeriana University. 
bubmUttHl for publication Nov. 4, 1952. 


ward so that the kidney now faces anteri- 
orily and posteriorly, its plane at this 
time being completely transversal. Later, 
growth of the vertebral bodies will push 
the hilus forward, changing slightly the 
preceding torsion and giving to the kidney 
its definitive orientation, slightly forward 
and inward. 

During its ascent the kidney acquires its 
blood supply through temporai'y vessels 
which arise from the aorta, the common 
iliac arteries, the external iliac arteries, 
the middle sacral artery, and other neigh¬ 
boring vessels. The permanent circulation 
is not acquired until the embryo is from 
25 to 30 mm. long. 

If the nw’mal migration of the kidney 
is for any reason interfered with, or its 
ascent is mechanically prevented by some 
anomaly of an adjacent organ that pushes 
the kidney out of its course, these tempo¬ 
rary vessels may become permanent ves¬ 
sels, thus presenting the vascular abnor¬ 
malities common in the ectopic kidney. 

Because the normal migration of the 
kidney can be interrupted at any point in 
its course between the bony pelvis and the 
renal fossa, a great variety of displace¬ 
ments may occur. Ectopic kidneys are 
therefore found in the bony pelvis, in the 
iliac fossa, over the sacroiliac joint, or 
beside the last lumbar vertebrae. In a case 
mentioned by Lowsley the kidney was 
found in the thoracic cavity. 

Incidence .—Renal ectopia is a relatively 
common anomaly, simple unilateral ectopy 
being the most frequent type. Campbell 
observed 72 cases in 47,477 autopsies, an 
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Fig. 2.— A, right lumbar incision. ■ The left (ectopic) kidney can be seen lying immediately below the 
right kidney. B, vascular pedicle of the ectopic kidney: upper polar artery, a branch of the right 
renal artery; upper polar vein, a branch of the right renal vein; renal artery, originating from the 
left common iliac; renal vein, a branch of the vena cava, anterior aspect. When the vascular 
pedicle of the ectopic kidney has been freed (CJ, transference of the kidney to its normal position 
in the left flank is prevented by the upper polar vessels which retain it on the right side. 


tioH, and in only 5 was it diagnosed pyelo- 
graphically, All of the patients subjected 
to operation were treated by nephrectomy. 

The rarity of this entity, together with 
the fact that this is the first case in which 
it has been treated by surgical fixation of 
the transposed ectopic kidney in its normal 
position, is the reason for this report. 

Age; Sex; Side Affected .—Ectopic kid¬ 
ney is observed at every age. As this is 
a congenital malformation, it is probable 
that the given age refers not so much to 
the beginning of the illness as to the date 
of discovery of the anomaly. Ectopic kid¬ 
ney has been reported as occurring in a 
2-year-old child and also in a man aged 
55. Most of the patients have been be¬ 
tween 20 and 30 years old, which can be 
readily understood, since in the early years 
the symptoms are usually minimal and do 
not require medical attention. 

As to the sex incidence, the published 
reports show the anomaly to be more fre¬ 
quent in men than in women. However, 
some isolated reports show a preponder¬ 
ance in the female sex—for example, that 
of Fetter and Smith, who observed the 
condition in 7 of 10 patients of their own. 

Although there is no apparent embryo- 
logic reason why one or the other kidney 
should be more disposed toward ectopy, 
the statistics show that the anomaly is 
more common on the right side. 

Character of the Ectopic Kidney. —Al¬ 
terations in the size and shape of the ec¬ 
topic kidney are very common. Regularly 


it is smaller than normal. In form it may 
be flat, discoid, pyramidal, ovoid or, in 
some cases, lobulated. Generally the ectopj'' 
is accompanied by faulty rotation, so that 
the pelvis retains its embryonic anterior 
position. When not hydronephrotic, the 
pelvis is small and the formation of the 
calyces incomplete. In some cases, because 
of over-rotation, the pelvis faces anteriorly 
or lateralward. The ureter generally is 
short and tortuous, though not infrequent¬ 
ly its course is straight and unobstructed. 

A characteristic of the ectopic kidney 
is its vascularization, which is always 
anomalous. Depending on the place where 
the kidney is found, the vessels are de¬ 
rived from the inferior portion of the 
aorta, from the common iliac, the external 
iliac, the middle sacral, or the inferior 
mesenteric artery.- Furthermore, the ves¬ 
sels are almost always more numerous. 

Symptoms .—Many instances of renal 
ectopy have been discovered at autopsy 
or during routine urologic examinations, 
without having produced symptoms. Ec¬ 
topic kidney should be thought of when 
there are indefinite gastrointestinal symp¬ 
toms, a palpable mass in the lower part 
of the abdomen, or urinary disturbances— 
hematuria and pyuria. 

The most prominent symptom is pain, 
which may vary from dull to sharp and 
colicky, depending on the pathologic con¬ 
ditions present. The pain is localized in 
the lower part of the abdomen, on the side 
of the displaced kidney. Radiation of the 


160 






XIX. NO, 2 

is not tu 

no direct rein/ Pntienfs 
Pnin, since " to the , Position has 

f»SKa«?S.;S-»»' 

‘tierfi^"';"j,^ "’hen the Ste^n 4“‘’"’P«ny 

'® on the left niarhed 

^osis ^ay u.pii , is „ 

.referUl^^th-"*"' /nil^‘o the dfa^! 

^n whirl, . "®ni for ran™ "poned a ca?e 
°P'y synipTo'm °®'°hic heina'ti,ria®®‘'8'n«on 

"sn'edL fl'"; nnoJoaic Jl'l'.'P "’as the 
' tionaj imr.*°^°tnc Wdnev w(fi®''’‘P“tion re 

usiialjy r./ stated that en 

?S5i25tiS 
2SH'2S3”P' “”2™-'«2-S”g..£»■ 

Pressure exerto i ‘"’PS'rnient hr r'®‘^‘®P°®- 

"’^orffan.wth"'' “P®" then, b' n “■ \®" 

4-SSX- 


showing conin nor 

"’hen urinarv .P'"® studies ?"'* nefi-, 
ootopj- n, ^ ®-\nipfoins are aif^ ‘""®‘ 
the course rf hiscovered .■ .ohsent, th, 

® niass -rtfe studiest 

^ay sug-g-est th of thA*^‘2^^°” of 

ney, necessitatin Pp^^tbiJitj- of ept^^^onien 

"ary tract. A oT-'"''®atiffat.on“r°?y hW- 
ahdomen ri. ^ Ptain roenir- " "t the uri 
ahsen%''’o;a“;;!:! he "ad^^^^^n, of ^h'e' 
f ai posiWon aahado,rp;!„;P there i: 
essenfiaj-_,-( ’ £ "noiog-ic ehechuTf^k P°r- 

®>’o^raphic'" ««t atep being P^^Po-nes 
‘diagnosis is n,,.- 1®,^*^ation, bi-P^ ?^®n®torr 

awination niade Tv " htoh the 

,‘^®PPncZn1,7 '' ‘'one,^o'‘°5®Ptcex! 

thp i ^ secure 

sr.?“ »ffr5.s; 


■ I S-1 • ' *; FCi*'! 

■ .,r :i' : .- 


ooripaJ Jeno+i,* ''’^I'ch fhp f*’oni 
Permits^seofthi “ceteris 

Sder^at tt*^ " ton " 
shouid b^tS":^^’ 


Jir-'j ,•, _^' ■ ,.i■ - 

‘■' ■ij^•'I\^: , , "4. 

-„sr''" ’.‘ ^ 

1 ■;.. ' "■ .>^2. . ,v 

fV ■(_^, 

■ - .V t, 

■^'•Phroncx,. n ''''i"fri rt.,| ,^'''1, 


JOURNAL OF THE INTERNATIONAL COLLEGE OF SURGEONS 


FEBRUARY, 1953 


different positions, to determine the mo¬ 
tility of the kidney and the length of its 
vascular pedicle. 

In anj'- acute abdominal emergency the 
differential diagnosis is of great import¬ 
ance. Urographic studies can usually be 
done with safety. Urinalysis may reveal 
pjmria, indicating infection, or red blood 
cells. The hemogram may disclose marked 
leukocj’^tosis as a manifestation of an intra¬ 
abdominal suppurative process. Fetter and 
Smith cited some cases in which appendici¬ 
tis Avas diagnosed but not confirmed at op¬ 
eration; also a case of gynecologic inter¬ 
vention in which a pelvic kidnej^ Avas dis¬ 
covered. Jefferson in his gynecologic 
seiwice routinel}’^ does urographic studies 
before pelvic surgical measures are under¬ 
taken—an excellent practice in \dew of 
the frequent coexistence of pehdc lesions 
and lesions of the urinary tract. 

Treatment .—A careful analysis of the 
symptoms and diagnostic data should en¬ 
able one to decide the course of treatment 
to pursue. Hydronephrosis, pyonephrosis, 
calculi, tumor, and other serious pathologic 
conditions indicate nephrectomy. On the 
other hand, if the sjmiptoms are vague 
and the renal function acceptable, the pa¬ 
tient maj' be treated expectantly until 
further observation confirms the need of 
nephrectomj^ 

Nonsurgical treatment consists of ure¬ 
teral catheterization for the drainage of 
infected, obstructive lesions, with lavage 
of the renal pehus and the use of chemo¬ 
therapeutic and antibiotic agents. Such 
measures haA^e a temporary effect. 

Nephropexy and surgical correction of 
the obstruction can be accomplished in 
some cases, but are attended Avith consider¬ 
able difficulty, and the results are not al- 
Avays satisfactoiy. LoAvslej’’ belieA^es that 
if the ectopic kidney is situated aboA’^e the 
iliac crest the defects of drainage may 
sometimes be corrected by mobilizing it 
sufficiently to fix it in a more normal posi¬ 
tion. He states that in the case of a pelvic 
kidney this cannot usuallj’' be done because 
the vessels are deriA^ed from the iliac and 
pelvic plexuses, preA'enting elevation of 
the kidney to the normal position. 


LoAvsley, as Avell as Rusche and Bray, 
advocates the transperitoneal route for 
nephrectomy. Mackenzie and HaAvthorne 
have employed the extraperitoneal ap¬ 
proach for pelvic kidney. Fetter and Smith 
also favor this route, utilizing the Gibson 
pararectal incision for the Ioav lumbar, 
iliolumbar, and iliac kidney. Marion 
states that one should approach the kidney 
by Avhichever route is most convenient in 
the particular case: lumbo-iliac, ilio-ingui- 
nal, subperitoneal, or transperitoneal. 

REPORT OP A CASE 

A. C., aged 22 years, a half-breed soldier, 
AA'as admitted to the Hospital Militar Cen¬ 
tral on Jul 3 ’’ 7, 1951, because of pain in the 
right iliac fossa. 

Four days earlier, after military exer¬ 
cises, he experienced severe pain in this 
region which increased daily in intensity 
and Avas accompanied bj’^ nausea, pre¬ 
cordial anguish and constipation. He Avas 
admitted to the Hospital Avith these symp¬ 
toms. The temperature AA'as 37.6 C. (99.5 
F.). The pulse rate AA'as 74, and the blood 
pi’essure in millimeters of mercury AA^as 
110 systolic and 70 diastolic. 

Phj’^sical examination by the admitting 
doctor revealed a depressible abdomen 
AA'ith a painful and slightlj'' movable mass 
in the right iliac fossa. A proAusional 
diagnosis of appendicitis Avas made, and 
the patient Avas placed under observation. 
A blood count taken on the foIloAving daj'^ 
Avas normal. Subsequently the patient Avas 
examined by the military surgeon, Avho 
suspected right renal ptosis. I Avas then 
called into consultation and agreed Avith 
this opinion. Further examination Avas 
accordingly directed to the urologic aspect. 
The nonprotein nitrogen blood test shoAved 
0.38 Gm. per liter. Urinalysis disclosed 
many pus cells, altered leukocytes, bac¬ 
teria and scattered cylindroids. 

Excretory urograms Avere taken on July 
19 (Figs. 7A and 8A). The plain film 
shoAved tAAm renal shadoAA's in the right 
flank but none in the left. The urogram 
failed to shoAV excretion of dye or a renal 
shadoAA"^ on the left side; but in the right 
flank Avere tAvo renal pelves and tAVO kid- 
nej’’ shadoAA’^s, one aboA'^e the other. The 
shadoAv of the calyces overlay the pelvic 
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•First 29 cases from tabulation of H. P. Lee, J. Urol. 61, February 1949, 
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level, inclined slightly downward and, in 
the middle of its course, gave off a branch 
to the ectopic kidney. The vein entered 
the vena cava normally, taking an oblique 
upward and inward direction, and receiv¬ 
ing in the middle of its course a vein from 
the ectopic kidney. The right renal vessels 
entered the kidney on its posterior aspect, 
indicating a rotation defect, the inner and 
outer borders of the kidney having, con¬ 
sequently, become the posterior and anter¬ 
ior aspects. 

Next, the vessels of the ectopic kidney 
were carefully freed. These were found 
to be as follows: a principal artery, which 
originated from the anterior aspect of the 
common iliac artery and took a direction 
obliquely downward and to the right; an 
upper polar artery—a branch of the I’ight 
renal artery; a principal vein, which 
coursed obliquely upward and inward and 
entered the vena cava on its anterior as¬ 
pect ; an upper polar vein—a branch of the 
right renal vein. The renal pelvis was 
posterior to the vascular pedicle. In this 
ectopic organ, also, the vessels reached 
the kidney on its posterior surface, the 


anomalous rotation changing the direction 
of the borders so that they faced anteriorly 
and posteriorly. The bifurcation of the 
aorta was observed to be at a higher than 
normal level. 

Because of the constitution of the pedicle 
and the length of the main vessels, fixa¬ 
tion of the kidney in the normal position 
seemed feasible. Since there was no left 
renal bed, it was necessary to prepare one. 
This was done by very careful further 
separation of the posterior parietal peri¬ 
toneum until the left flank was reached. 

The renal vessels and the ureters being 
free, all that was now necessai-y was to 
transfer the ectopic kidney over the pos¬ 
terior abdominal wall from behind the 
peritoneum to the left flank. Two diffi¬ 
culties, however, presented themselves: the 
superior polar artery and vein were short 
and fixed the kidney to the right. Kecall- 
ing the rich anastomosis of the renal 
circulation, and considering the normal 
caliber of the principal vessels, I unhesi¬ 
tatingly sectioned the polar vessels, giving 
the kidney the necessary motility. Trans- 



Pifr. G.— A, preoperative urogram taken thirty-five minutes after intravenous injection, with the pa¬ 
tient at an angle of 45 degrees. Excretion is ending, and the great descent of the right kidney can 
be seen. The ectopic kidney cannot be seen because it is in the bony pelvis. B, postoperative pyelo- 
gram with the patient at an angle of 45 degrees, showing slight and normal downward displacement 
of the renal pelvis. (In all of these films one can see the lumbarization of the first sacral vertebra 

and the spina bifida occulta). 
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seventeenth case in which the diagnosis 
was made during life, and the sixth in 
which the diagnosis was made pyelo- 
graphically and surgically. It is the first 
recorded case in which surgical correction 
of the crossed renal ectopy was accom¬ 
plished by fixation of the transposed organ 
in its normal position. 

2. The technic of the operation is de¬ 
scribed. 

3. The results of the operation have been 
satisfactory, as shown by urographic 
checkup. 

4. The subject of renal ectopy is briefly 
reviewed as to causation, frequency, type, 
age and sex incidence, character of the 
ectopic kidney and its vascularization, 
symptoms, diagnosis and treatment. 

Author’s Note: I wish to express my 
grateful appreciation to Dr. Oswald S. 
Lowsley, of the Oswald Swinney Lowsley 
Foundation, Inc., of St. Clare’s Hospital, 
New York, for his encouragement and ad¬ 
vice in the preparation of this report. 

RESUMEN 

1. Se describe un caso de ectopia renal 
cruzada sin fusion, el treinta en el orden 
de los comunicados en la literatura, el 
diecisiete en que el diagnostico fua hecho 
durante la vida y el sexto en que el di¬ 
agnostico fue hecho por pielografia y 
cirugia. Es el primer caso registrado en 
el dial la correccion quirurgica fue reali- 
zada por la fijacion del organo transpuesto 
en su posicion normal. 

2. Se describe la tecnica de la operacion. 

3. Los resultados de la operacion han 
sido satisfactorios como muestra el estudio 
urografico. 

4. Se revisa brevemente el tema de la 
ectopia renal, etiologia, frecuencia, tipo, 
edad y sexo, caracter del rindn ectopico y 
su vascularizacion, sintomas, diagnostico 
y tratamiento. 

sumArio 

1. Um caso de ectopia renal transversa 
e apresentado, sendo desse tipo, a 30° da 
literatura. Foi o 17° caso em que o diag¬ 


nostico foi feito durante o periodo de vida, 
e 0 6° em que a diagnose foi feita por 
meio da pielografia e da cirurgia. Foi o 
primeiro caso em que a corregao da ectopia 
transversal foi completada pela fixa^ao do 
orgao transposto em sua posi§ao normal. 

2. E apresentada e descrita a tecnica 
da operagao praticada. \ 

3. A urografia, posterior, demonstra 
que 03 resultados operatorios foram satis- 
fatorios. 

4. 0 problema da ectopia renal e resu- 
midamente revisto quanto a sua etiologia, 
frequencia, tipo, idade e sexo (incidencia), 
caracteristica do rim ectopico e sua vascu- 
larizagao, sintomas, diagnostico e trata- 
mento, 

RIASSUNTO 

1. Descrizione di un caso di ectopia re- 
nale crociata senza fusions, il 3° della 
letteratura. E’ il 17° con diagnosi fatta 
intra vitam, e il 6° in cui la diagnosi sia 
stata fatta chirurgicamente e pielografica- 
mente. E’, infine, il primo caso in cui si 
ottenne la correzione chirurgica dell’ecto- 
pia mediants fissazione dell'organo tras- 
posto nella sua sede normals. 

2. Descrizione della tecnica operatoria. 

3. Verifica radiologica dell successo dell- 
’intervento. 

4. Breve rassegna deH'argomento nella 
sua etiologia, frequenza, tipo, eta, sesso, 
caratteri del rene ectopico e sua vascolariz- 
zazione, sintomi, diagnosi e cura. 

ZUSAMMENFASSUNG 

1. Es wil'd ein Fall von gekreuzter 
Nierenektopie ohne Fusion, der dreissigste 
bisher in der Literatur berichtete, be- 
schrieben. Dies ist der siebzehnte Fall, 
in welchem die Diagnose waehrend des 
Lebens gemacht wurde, und der sechste, 
in dem die Diagnose pyelographisch und 
chirurgisch gestellt wurde. Im vorliegen- 
den Fall wird zum ersten Mai das Gelingen 
der chirurgischen Korrektur einer ge- 
kreuzten Nierenektopie durch Befestigung 
des verlagerten Organs in seiner normalen 
Lage berichtet. 
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2. Die Technik der Operation wird be- 
schrieben. 

3. Der Erfolg der Operation Avar be- 
friedigend, wie durch urographische Nach- 
untersuchung nachgewiesen wurde. 

4. Der Gegenstand renaler Ektopie 
Avird in Bezug auf Aetiologie, Haeufigkeit, 
Typus, Beteiligung des Alters und Ge- 
schlechts, Art der Gefaessversorgung der 
ektopischen Niere, Symptomatologie, Di¬ 
agnose und Behandlung einer kurzen Be- 
trachtung unterzogen. 
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Advantages of the Biesenberger Technic 
for Mammaplasty of Hypertrophied 
Pendulous Breasts 

HAROLD I. HARRIS, M.D., F.I.C.S.* 

LOS ANGELES, CALIFORNIA 


A subject so highly specialized as plas¬ 
tic surgery of the breast should be 
presented on the basis of a thorough 
investigation of the literature and an un¬ 
biased evaluation of the data so obtained. 
This, together with considerable personal 
experience and observation of actual work 
of many authors whose technics will be 
mentioned, serves as the basis of this pre¬ 
sentation. I propose to deal with technics 
and end results, and only subjects pei'ti- 
nent to the accomplishment of these factors 
will be discussed. 

It is common knowledge that reference 
to plastic surgery of the breast dates as 
far back as 1669 (Durstan and Emmery), 
The next eaidiest treatise is that of A. 
Velpeau in 1857, Cosmetic Operation of 
Breasts. The first use of the word mamma- 
plasty was noted by Giraldes in 1851. The 
next author on the subject whose name is 
still mentioned was Gaillard Thomas 
{Mammaplasty, 1882). 

From about 1898, when Michel and 
Pousson published their experiences, until 
the present time the literature has be¬ 
come voluminous with discussions, tech¬ 
nics, and reports of cases of correction of 
hypertrophic pendulous breasts. 

Needless to say, every surgical opera¬ 
tion is based primarily on the anatomic, 
physiologic and pathologic conditions in¬ 
volved. The pathologic aspects of the 
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pendulous hypertrophic breast may be dis¬ 
regarded here, since this paper is con¬ 
cerned only with benign hypertrophy. The 
only indications for surgical intervention 
are discomfort and psychic disturbance. 
Cosmetic deficiency is of great importance, 
but that presents another type of indica¬ 
tion for surgical treatment. 

The physiologic aspect of such breasts 
may be discounted at once. Voluminous 
breasts seldom function normally, and to 
expect them to assume a normal function 
after reduction would be to expect a mira¬ 
cle. This, then, immediately eliminates one 
frequent question—the question whether 
this technic or that will preserve the func¬ 
tion of the breast. 

The third aspect, the anatomic, based 
upon anatomic dissections and observa¬ 
tions, is well known. The normal anatomic 
picture is also common knowledge. How¬ 
ever, in 1939, Anson and Wright reported 
in detail a special study of the blood sup¬ 
ply of the normal mammary gland. The 
evidence presented by Anson and Wright, 
together with my personal practical ex¬ 
perience, causes me to favor their conclu¬ 
sion. Kaufman of Paris has also studied 
the blood supply of the breast by means 
of injected solutions opaque to the roent¬ 
gen ray, and his conclusions also conform 
to those of Anson and Wright. 

Although a normal anatomic picture 
serves as a basis for surgical procedures, 
it can be readily seen that, when there is 
a massive enlargement such as presents 
itself in the hypertrophic breast, there is 
a definite alteration in the blood supply to 
that breast. I agree with Barnes’ state¬ 
ment that study of the ordinary vascular 
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supply to the breast does not have much 
value, because the blood supplj’ to the 
hypertrophied breast is notoriously ab¬ 
normal and deficient. It is for this reason 
that I have begun a series of experiments 
on the blood supply of the pendulous hyper¬ 
trophic tj'pe of breast. This will soon be 
published under the title, “The Normal 
Blood Supply of the Abnormal Breast.” 
With this conclusion, I hope to prove that 
some technics for resection of certain sec¬ 
tions of the mammary gland carry more 
probability of necrosis than others. The 
basis of this article is in large measure 
derived from this very fact. 

A comparative analysis of the various 
operative technics, their advantages and 
disadvantages, is therefore in order. Sever¬ 
al minor points of difference must fii'st 
be clarified. These points are based upon 
unanimity of opinion and are named onhv 
to be eliminated and so to avoid repetition. 

First, all agree that a normal breast, 
as to size, location, appearance, minimal 
scarring and the presence of a normal¬ 
appearing areola, is the primary consider¬ 
ation. Next, the judgement of the surgeon 
must determine whether the single-stage 
or multiple-stage operation is indicated in 
a particular case. Everything else being 
equal, the condition of the patient must be 
considered first and foremost. Next, the 
result of the operation must be evaluated. 
Then comes the decision as to which tech¬ 
nic will give the best results, all factors 
being given equal consideration. 

It is assumed that symmetry of size, 
location and shape is dependent upon per¬ 
sonal taste. Obviously the size will vaiy 
with the age, weight, height and general 
stature of the patient. 

The location is also more or less stand¬ 
ardized. The means of arriving at that 
location is another individual matter. Some 
surgeons employ complicated geometric 
measurements; some go by rule of thumb; 
some go by artistic comparison, and others 
judge by practical experience. No ex¬ 
ception will be taken to any of tlie.se 
methods. The method by which one ob¬ 
tains the best results is the one to use. 

It goes without saying that, whatever 


argument is presented for the use of any 
certain technic, one thing may be assumed 
—that the areola and nipple will have a 
reasonable chance of survival. This is 
the most important of all the requirements. 
All other mishaps, such as errors in size, 
location or shape, can be readjusted later. 
If, however, the areola and nipple are 
lost, the possibility of obtaining a normal¬ 
appearing breast is ended. It is true that 
tattooing and labial transplants have sup¬ 
plied a slight resemblance to an areola, but 
that is far from satisfactory. The closest 
copj' of a real areola and nipple that I have 
been able to construct was made by taking 
a dermatome graft of the remaining good 
areola and nipple and placing it as a free 
graft on the side on which these structures 
were destroyed. 

Before the comparison of the various 
technics is continued, there is one more 
type of operation that must be eliminated. 
This is operation for correction of gigantic 
breasts, which can be reduced only by al¬ 
most complete mammary amputation. For 
this typo of breast there is only one treat¬ 
ment of the areola and nipple, and that 
is a free transplant of the.se structure.s’ ac¬ 
cording to the technic of Dr. Max Thorck. 
The operations of Pousson, Verchcre, 
Morestin and Kausch are not considered, 
because these surgeons resect only a part 
of the breast without transposing the areo¬ 
la and nipple. De Quervain’s operation is 
objectionable because the entire brea.st is 
separated from tlie pectoral fascia, which 
endanger.s the entire circulation; it i.s im¬ 
possible to place the areola and nipple in 
a suitable position, and the cutaneous cov¬ 
ering is in folds above if the breast is 
raised sufficiently high. Kuster’s opera¬ 
tion is also dangerous, because it jeopard¬ 
izes the entire blood supply if the incision 
is made over half a circle, and it does not 
permit locating the areola and nipple in 
a suitable po.sition. 

In order to obtain a satisfactory result 
with the pendulous breast it i.s nocc.ssary 
not only to resect the gland tissue but to 
transjmsc the areola and nipple. Since 
most large breasts fall into this category, 
the technic.s for this typo of operation arc 
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the ones to be considered. 

The underljdng principles of the type 
of mammaplasty under discussion consist 
in detachment of the skin about the areola 
by means of a circular incision, permitting 
the areola and nipple to remain attached 
to the gland substance; transposition of 
the same through a circular opening in a 
selected location, and suturing it into place. 

One of the technics frequently used for 
this type of mammaplasty is that of Lexer- 
Kraske. In this operation a bottle-shaped 
incision is made, with the base at the cen¬ 
ter of the inframammary line and the neck 
surrounding the areola. This section of 
skin is removed. The flaps are under¬ 
mined. A section of the gland is removed 
from the inferior pole. The areola and 
nipple are transposed into their new loca¬ 
tion. The gland substance is sutured; the 
skin is trimmed to fit and sutured. This 
operation is limited to hypertrophy of the 
round type of breast. It is safe because 
resection is done in a neutral area, where 
only the terminal branches of supply are 
sectioned. 

Hollander’s operation is similar, except 
that the section of breast tissue is removed 
from the lateral aspect of the breast. This 
technic is also limited to special types 
of enlargement. The scar is placed lateral¬ 
ly and is more conspicuous than the infra¬ 
mammary incision. Actually this is the 
previously described operation performed 
on the side. 

Passot’s operation is based on resection 
of the lower pole. This also limits the 
usefulness of the technic to a special type 
of pendulous breast, in which the upper 
part of the breast is flattened, so that, 
when the areola is transposed, fullness is 
restored. If too much gland tissue is re¬ 
sected, there is danger of necrosis. The 
contour of the breast is not satisfactory. 

Joseph’s operation is too cumbersome. 
He makes a pedicle of the inferior pole, 
with the areola and nipple as one end of 
the pedicle, and transposes this end into 
its new location. After a variable period 
of time the submammary incision is re¬ 
opened and the gland tissue resected. This 
procedure is too long, requires several 


stages, and results in a “pancake” type 
of breast. 

Axhausen was the first to achieve com¬ 
plete exposure of the gland by entirely 
undermining the skin. In this manner he 
was better able to transpose the entire 
breast. However, he does not remove a 
section of the gland. He simply removes 
as much tissue from the upper surface of 
the gland, as he thinks necessary. This 
of course, limits the amount of breast 
tissue that can be resected. Extreme care 
must be used, because there is always 
danger of damage to the circulation. 

Gillies and Mclndoe have used several 
types of resection, including a technic in 
which they resect the medial side of the 
breast. This, in my opinion, is always 
dangerous, because of the possible injury 
to what is probablj’^ the main blood sup¬ 
ply. They have used a double pedicle flap 
with resection of the segment from the 
superior pole and also from the inferior 
pole. I am hesitant about resecting more 
than a very small segment of the superior 
pole, because of the very real danger asso¬ 
ciated with injury of both sources of blood 
supply and the inability to produce an 
esthetically good result except when the 
breast is of the very small, flabby, slightly 
ptotic type. Lateral resections performed 
by these surgeons conform in every detail 
to the Biesenberger technic. In 1934, 
when I discussed the Biesenberger technic 
with Gillies, he informed me that he had 
been doing that procedure for some time. 
To my mind, this technic is by far the most 
advantageous one for the pendulous hy¬ 
pertrophic type of breast. My reasons are 
as follows: First, it is my contention 
that the main part of the circulation to 
the breast comes from the perforating 
branches of the internal mammary artery. 
Certainly the medial half of the breast is 
supplied bj'^ them. If the lateral half of 
the breast is sacrificed, therefore, the 
medial half should be amply supplied. ^ 

Second—a very important point which 
has received no attention—is the fact that 
the medial side of the breast is more firmly 
attached to the chest wall. This is con¬ 
ducive to better circulatory exchange 
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among the smaller superficial and deep 
vessels. 

Third, the skin covering the entire 
breast laterall)" and to a less degi'ee medi¬ 
ally is elevated from the gland tissue. This 
permits a perfect exposure, so that de¬ 
liberate accurate section of the breast can 
be made. 

Fourth, traction on the lower pole in 
the midline while the breast is being 
sectioned enables one to visualize the tissue 
as a flap to compare with that remaining 
on the medial side of the upper pole. 

Fifth, since the medial upper pole is 
still attached to the chest wall and the 
circulation intact and continuing to the 
inferior pole, merely rotating the pedicle 
in no way interferes with the circulation. 

Sixth, as the new position of the gland 
to the upper part of the chest is accom¬ 
plished, it is sutured to the chest wall as 
well as to the medial half of the breast, 
thereby eliminating all dead space. This 
prevents secondary sagging, and one does 
not depend upon the skin to mv.intain the 
breast in position. 

Seventh, since this is a single, compound 
open pedicle with the areola at its mid¬ 
point, it may be noted that the areola and 
nipple can be placed at any desired po¬ 
sition without difficulty. When this is 
done, one needs but to cut an opening of 
the proper size to permit its e.xtrusion at 
the proper location without pulling. 

Eighth, by manipulation of this pedicle 
one can make either a fiat or a conical 
breast. 

Ninth, the skin covering may he cut to 
fit exactb’. The cutaneous scar resembles 
an inverted T and, with careful suturing, 
may be veiy satisfactory. 

In my opinion, in view of the afore¬ 
mentioned facts, mammaplasty for hyper¬ 
trophied pendulous breasts may most ad¬ 
vantageously be done by the Biesenberger 
technic. 

SUMMARY 

The advantages of the Bic.senberger 
technic for mammapla.sty of the hyper¬ 
trophied pendulous breast are presented, 
on the basis of personal experience and a 


study of the available literature. Chrono¬ 
logic records of the development of mam- 
niaplasty are included, as is a review of 
the facts relative to the anatomic, phj'sio- 
logic and pathologic aspects of this type 
of breast. 

The accepted normal circulation serves 
as a basis of the technic for mammary 
operations. 

Technics that do not involve transposi¬ 
tion of the areola and nipple are elimi¬ 
nated. The author presents an analysis 
of the accepted technics that include re¬ 
section of gland tissue and transposition 
of the areola and nipple. The reasons for 
the comparative advantages of the Biesen¬ 
berger technic are listed. 

RESUME 

L’auteur rapporte sa technique per- 
sonnelle et fait un releve de la litterature 
sur les avantages de la technique de Bie¬ 
senberger pour la chirurgie plastique 
mammaii-e du sein pendulum. L’auteur 
passe aussi en revue Tanatomie, la physio- 
logie et la pathologie du sein. La circu¬ 
lation normale due rein est a consid6rer 
dans cette technique. 

sumArio 

Sao apresentadas as vantagens da tec- 
nica preconizada por Biesenberger para 
a plastica da mama hipertrofiada e em 
pendulo, o qiie faz o autor baseado em 
sua propria experiencia, bem como na 
literatura publicada sobre o assunto. Faz 
uma revisao das estatisticas referentes 
a plastica da mama, bem como da ana- 
tomia, fisiologia e patologia da glandula. 

A circulagao normal aceita serve de 
ba.se para a tecnica ds opera?6es sobre a 
mama. As tecnicas que nao compreendem 
a transposigao da areola e do mamilo sao 
afastadas. 0 autor apresenta uma analise 
de todas as tecnicas aceitns, incluindo a 
resse?ao do tecido glandular com tran.s- 
posi^ao da areola e do mamilo. 

Enumera, por fim, os motivo ' l«s 
quais a tecnica do Biesenberge 
vantegens sobre as demais. 
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RESUMEN 

Se presentan las ventajas de la tecnica 
de mamoplastia de Biesenberger para 
senos hipertroficos y pendulos, sobre la 
base de experiencia personal'^'- estudio de 
la literatura disponible. Se incluyen regis- 
tros cronologicos del desarrollo de la 
mamoplastia asi como iina revision de los 
hechos relatives a la anatomia, fisiologia 
y patologia en este tipo de senos. 

La circulacion normal aceptada sirve 
como base de la tecnica para operaciones 
en el seno. 

Se eliminan las tecnicas que no com- 
prenden la transposicion de areola y 
pezon. Los autores presentan un analisis 
de las tecnicas aceptadas que incluyen 
reseccion de tejido glandular y trans¬ 
posicion de la areola y el pezon. Se dan 
las razones para las ventajas compara- 
tivas de la tecnica de Biesenberger. 

RIASSUNTO 

Vengono descritti i vantaggi della tec¬ 
nica di Biesenberger per la plastica della 
mammella ipertrofica pendula, sulla base 
di una esperienza personale e dello studio 
della letteratura disponible. Viene fatta 
la storia dello sviluppo della operazione 
e uno studio della anatomia, fisiologia e 
anatomia patologica dell’affezione. 

Come base alia tcnica dell’intervento 
viene presa la circolazione normale della 
mammella. Vengono scartate le tecniche 
che non comportano la trasposizione dell 
’areola e del capezzolo. L’autore presenta 
una analisi delle tecniche in uso che in- 
cludono la resezione del tessuto ghiando- 
lare e la trasposizione dell’areola e del 
capezzolo. Vengono elencate le ragioni 
della preferenza del metodo Biesenberger. 

ZUSAM MENFASSUNG 

Die Vorzuege der Biesenbergerschen 
Technik der Mammaplastik bei hyper- 
trophischen Haengebruesten ^Yerden auf 
Grund eigener Erfahrung und der vor- 
liegeiiden Literatur dargestellt. Die Ar¬ 
beit enthaelt chronologische Aufzeichnun- 


gen ueber die Entwicklung der Mamma- 
plastik und einen Ueberblick ueber die 
anatomischen, physiologischen und path- 
ologischen Eigenheiten dieses Typus der 
Brustdruese. 

Als Basis fuer die Technik von Brust- 
operationen dienen die anerkannten nor- 
malen Kreislaufverhaeltnisse. 

Techniken, die auf eine Verpfianzung 
der Areola und der Brustwarze verzich- 
ten, werden verworfen. Die Verfasser 
analysieren die anerkannten Techniken, 
die die Resektion von Druesengewebe und 
die Verpfianzung der Areola und der 
Brustwarze einschliessen. Die Gruende 
fuer die Vorzuegs der Biesenbergerschen 
Technik im Vergleich mit anderen werden 
aufgezaehlt. 
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Prevention of Pulmonary Complications and Asphyxia 
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T he history of medicine is replete 
with refei-ences to the impressive 
roie of tracheotomy in the develop¬ 
ment of surgery. No other operation com¬ 
bines such technical simplicity with such 
dramatic results, and no surgical proce¬ 
dure has been more effective in distinguish¬ 
ing the early surgeon from the charlatans 
of his period. Asclepiades of Prusa in 
Bythinia is credited with the performance 
of the first successful tracheotomies over 
two thousand years ago.^ Even in the dark 
Middle Ages, medical students at the Uni¬ 
versity of Padua received a detailed de¬ 
scription of the surgical technic, including 
the use of a silver cannula, from their 
great Professor of Anatomy and Surgery, 
Fabricius of Aquapendente.- 
Throughout its long period of develop¬ 
ment, this operation has been emplo 5 'ed 
countless times for an increasing variety 
of conditions in different fields of medi¬ 
cine. All physicians are familiar with the 
indications for tracheotomy in obstructing 
lesions of the upper part of the respiratory 
tract, and they are described fully in the 
standard textbooks. Recent developments 
in surgery, such as the advent of endo¬ 
tracheal anesthesia and the introduction 
of antibiotic agents, have widened the sur¬ 
gical horizon and created new indications 
for tracheotomy. Radical surgical treat¬ 
ment of the head and neck calls for the 
provision of an airway which cannot be 


occluded by clots or inflammatory swell¬ 
ings during the postoperative course. A 
prophylactic tracheotomy evolved as the 
solution to this problem; it materially re¬ 
duces the mortality of extensive proced¬ 
ures about the head, mouth, and neck, and 
decreases the period of postoperative mor¬ 
bidity in these cases. 

During the past few years, tracheotomy 
has also been used successfully in the 
treatment of an increasing number of en¬ 
tirely different conditions which are char¬ 
acterized by an obstruction of the lower 
respiratory passages. The purpose of 
tracheotomy in these cases consists in the 
removal of obstructing secretions from the 
tracheobronchial tree and in the preven¬ 
tion of pulmonary complications and as¬ 
phyxia. This new development has caused 
added interest in the procedure, since it 
affects not only the laryngologist but the 
general surgeon, the neurologist, the neu¬ 
rosurgeon, the thoracic surgeon, the ortho¬ 
pedic surgeon, the anesthesiologist, the 
obstetrician and—above all—the internist 
and the pediatrician. While the impor¬ 
tance of this new approach may eventually 
surpass the original purpose of the oper¬ 
ation, these newer indications for trache¬ 
otomy are not mentioned in any current 
textbook on otolaryngolog>% and appear 
virtually unknown outside the United 
States of America. 

The basic pathologic picture as.sociated 
with obstructing lesions of the upper part 
of the respiratory tract is easy to compre¬ 
hend. It consists of a gradual narrowing 
of the airway, with characteristic signs 
and symptoms demanding prompt surgical 
Intervention. Tracheotomy was designed 
to bypass this obstruction and thus prc-_ 
vent suffocation. By contrast, the 
a tracheotomy for the prevention* 
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monary complications in a case of secre¬ 
tory obstruction requires a thorough un¬ 
derstanding of the complex pathologic 
physiology. Without such knowledge, sur¬ 
gical intervention will frequently be de¬ 
layed beyond the stage of possible recov¬ 
ery, because the results of routine clinical 
examination and laboratory tests may be 
deceptive. In these cases the history is 
that of the primary disease or injury, 
which is likely to overshadow the mani¬ 
festations of secondary pulmonary in¬ 
volvement. 

The basic pathologic physiology in all 
cases of secretory obstruction consists in 
failure of the cough mechanism, which 
normally clears the respiratory passages 
of accumulated secretions. This cough 
mechanism consists of five phases: in¬ 
spiration, closure of the glottis, increase 
in intrathoracic pressure, opening of the 
glottis, and sudden expiration with release 
of intrathoracic pressure. Afferent im¬ 
pulses of the cough reflex arise from the 
larynx, trachea and bronchi and are trans- 
mitteed by the vagi to the brain stem; 
efferent impulses go to the muscles of 
inspiration and expiration and to the 
glottis. Any interruption of this reflex 
arc, by coma or severe general debility, 
by depression or destruction of the respira- 
toiy center in the medulla, by anesthesia 
of the larynx, by paralysis of the dia¬ 
phragm or intercostal muscles, by frac¬ 
tures of the ribs or cervical spine, or by 
any other cause, abolishes the cough re¬ 
flex. 

This physiologic deviation is followed 
by a rapid accumulation of secretions in 
the lower segments of the respiratoiT 
passages, with increasing obstruction of 
the airway. The obstructing material al¬ 
ways contains accumulated tracheobron¬ 
chial secretions; but in the presence of 
coma, severe debility or pharyngeal para¬ 
lysis, nasopharyngeal and salivary secre¬ 
tions, feedings and vomitus are aspirated 
and make up the bulk of the viscid sub¬ 
stance. This is not surprising, when one 
remembers that the daily amount of sali¬ 
vary secretion alone is between 1,000 and 
1,500 cc.’’ 


While the etiologic factors may vary, 
the results of this secretory obstruction 
are strikingly similar. Locally, the accu¬ 
mulated material causes obstruction, ede¬ 
ma, spasm of the bronchioles and scat¬ 
tered areas of atelectasis, which provide 
fertile culture media for any bacteria. 
This close relation between atelectasis and 
pneumonia has been demonstrated beyond 
doubt by Coryllos and Birnbaum.' If a 
lai-ge amount of fluid is permitted to accu¬ 
mulate, the patient may eventually drown 
in his own secretion. 

Systemically, the secretory obstruc¬ 
tion of the respiratory passages produces 
complex and far-reaching effects on. every 
part of the body. Gray'' has given a de¬ 
tailed description of the physiologic 
changes progressing from a decrease in 
the vital capacity to a reduction in the 
alveolar ventilation. This hypoventilation 
in turn produces progressive chemical 
changes in the blood, culminating in death 
by asphyxia. 

Grodins and his associates® have shown 
that asphyxia is composed of three diffei’- 
ent elements: anoxemia, hypercapnia, and 
acidemia. The first, anoxemia, is the di¬ 
rect result of the reduced gaseous exchange 
in the alveoli. The effects of anoxemia or 
anoxia are well known and include an in¬ 
crease in capillary permeability, pulmo¬ 
nary edema, and damage of the central 
nervous system and cardiac tissues. The 
latter are also weakened directly by the 
increased respiratory effort. Galloway" 
has stressed the narrow margin between 
oxygen want and disaster by affirming that 
three to eight minutes of anoxia are likely 
to produce widespread damage and necro¬ 
sis of the brain cells or death. He has fur¬ 
ther pointed out that repeated brief pe¬ 
riods of anoxia may produce profound and 
lasting mental changes, even though the 
patient survives. 

While this lack of oxygen devitalizes the 
tissues, a second phenomenon takes place. 
Carbon dioxide, because of its greater 
molecular weight, diffuses even less readi¬ 
ly than oxygen and is thus retained in the 
blood. This hypercapnia has not received 
due attention in the past; yet my own ex- 
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perience and that of my associates fully 
■supports the theory that the effects of 
hypercapnia are even more disastrous than 
those of -anoxia. Hypercapnia produces 
headaches, restlessness, apprehension, dis¬ 
orientation, and uncooperativeness in it.s 
'early stages, -while high concentrations in¬ 
duce narcosis, anesthesia, respiratory de¬ 
pression, and circulatory collapse. Our 
own clinical tests and those of Plum and 
Wolff® confirm the experimental observa¬ 
tions of Blalock and his associates,*^ that 
in the presence of respiratory obstruction 
hypercapnia may reach dangerous propor¬ 
tions, while the oxygen saturation is still 
satisfactory. 

Coincident with the production of anox¬ 
emia and hypercapnia, there is a fall in 
the pH of the blood, completing the triad 
of asphyxia (Fig. 1). Carbon dioxide is 
retained in the blood as free carbonic 
acid. Since the pH of the blood depends 
largely on the equilibrium between free 
and combined carbonic acid, any excess of 
the former causes a gradual shift to the 
acid level. This process is known as respir¬ 
atory acidemia, because it is due to an 
interference with the normal gaseous ex¬ 
change in the lungs. It is distinguished by 
a high carbon dioxide combining power. 
In addition, severe anoxemia results in 
the production of excess lactic acid in the 
tissues, with an accumulation of lactic 
acid in the blood. In the presence of both 
metabolic and respiratory acidemia, little 
or no compensation takes place and a se¬ 
vere form of acido.sis develops ■'(Fig. 2). 
This electrolyte acidosis reinforces the 
action of the other chemical forces and 
hastens the onset of coma. 

Finally, it should be mentioned that the 
local and systemic effects of secretorj’’ ob¬ 
struction are largely interdependent. 
These vicious cycles (Fig. 3) rapidly in¬ 
crease the asphyxia and lead to a stand¬ 
still in respiration. This detailed dc.scrip- 
tion of the physiopathologic picture asso¬ 
ciated with secretory obstruction explains 
the futility of even the most heroic meas¬ 
ures after the vital centers have been dam¬ 
aged. Conversely, It provides concrete evi¬ 
dence of the necessity for timely and 


ASPHYXIA 


Chemical changes in blood 



Fi|r. 1.—Chemical changes associated -with ai- 
phyxia. Scheme illustrates decrease in arterial 
oxyjren saturation, incres.^e in carbonic acid, and 
shift of 7»n to the acid level during hypoventi. 
lation. 


decisive action and determines the 
cations for a successful treatment. 
\Miilc the administration of oxy 
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plays an important part in the treatment 
of any respiratory disorder, it must be 
remembered that this element is no uni¬ 
versal remedy for respiratory obstruction. 
A graph (Fig. 4) demonstrates the action 
of oxygen in asphyxia and shows that it 
is of no value in reversing the hypercapnia 
and acidemia. From the same diagram 
it should be obvious that the administra¬ 
tion of carbon dioxide is actually harmful 
in the treatment of asphyxia. Sedatives 
are also contraindicated, since they have 
a tendency to reduce the respiratory effort 
even further. 

The only treatment providing any real 
hope of success consists in removal of the 
obstructing secretion from the respiratory 
passages and reestablishment of normal 
alveolar ventilation. The aspiration can 
be accomplished through a bronchoscope. 


an endotracheal tube, or a tracheotomy 
cannula. Bronchoscopic inspection and 
aspiration is the recognized treatment in 
cases of mild secretory obstruction, in 
which a single evacuation of the respira¬ 
tory passages produces the desired effect. 
It is contraindicated for critically ill pa¬ 
tients and for the severe forms of secre¬ 
tory obstruction in which the tracheo¬ 
bronchial tree must be aspirated as often 
as every fifteen minutes. 

Endotracheal intubation is advocated 
only as an emergency procedure to main¬ 
tain a patent airway or to administer 
artificial respiration during the perform¬ 
ance of a tracheotomy. If left in place for 
more than a short period, the large endo¬ 
tracheal tube causes irritation of ■ the 
pharynx and larynx, with considerable 
discomfort to the patient. Damage of the 


RESULTS OF SECRETORY OBSTRUCTION 
Production of ACIDOSIS: 


1# Hypercapnia 


Increase in arterial CO 2 

if V 

Increase in free carbonic acid 


-> respiratory 
acidemia 


Acidosis 


Increase in fixed lactic acid 


A ^ 


-> metabolic 
acide.mia 


Production of excess lactic acid 


A 


2» Severe Anoxemia 

-•—Development of acidosis in the presence of secretory obstruction. Strong respiratory acide¬ 
mia. duo to accumulation of carbon dioxide, is reinforced by metabolic acidemia resulting from tissue 

anoxia. 
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Anoxemia 


Increased 

capillary 

permeability 


Asphyxia Depression of 

respiration center 


■ Pulmonary^ 
edema 


Respir obstruction 

f 

Depression 
of CNS 


.Decreased^ 
respir. effor't 

Incr. venous 
intrathoracic 
pressure 


Increased venous 
intracranial pressure 


Fig. 3.—Cumulative action of destructive forces in the presence of secretory obstruction. Vicious 
cycles demonstrate the interdependence of local .nrjd systemic effects. 


delicate laryngeal structures often pro¬ 
longs the morbidity and necessitates a 
secondary tracheotomy or additional 
laryngeal operations. Aspirations through 
an endotracheal tube require constant ex¬ 
pert attendance, and crusts or clots are 
difficult to remove in this manner. The 
presence of a soft rubber airway also tends 
to create a false sense of securitj’, which 
may lead to serious or fatal consequences 
if a sudden kink in the rubber tube oc¬ 
cludes the airway. 

It is my opinion that a tracheotomy is 
the treatment of choice for all criticallj' 
ill patients and whenever repeated aspira¬ 
tions appear probable. In these cases, 
tracheotomy is the only form of therapy 
that meets all of the existing require¬ 
ments : it byiiAsses any obstruction of the 
upper part of the respiratory tract, per¬ 
mits easy and continued aspiration of the 
lower part by untrained personnel, facili¬ 


tates the removal of crusts and tenacious 
secretions by irrigation, relieves the ex¬ 
haustion of the patient, and eliminates the 
necessity of performing repeated broncho- 
scopic aspirations. Moreover, the opening 
into the trachea provides a short cut which 
decreases the dead space of the respirator^' 
tract by about 50 per cent, and permits 
the delivery of fresh air or oxygen directly 
to the lower part of the respiratory tract. 

Accordingly, during tlie past few 5 ’cars 
we have employed tracheotomy in the 
treatment of patients with .secretory ob¬ 
struction, in an eiTort to prevent sec¬ 
ondary pulmonary complications and 
asphyxia. In the early cases the re¬ 
spiratory embarrassment had been per¬ 
mitted to reach the critical stage, and 
immediate evacuation of the obstructing 
secretions was essential to keep the pa¬ 
tient alive. Recently, wc have extended 
our indications to include jirolonged op- 
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erative procedures in old and debilitated 
patients, in the hope of forestalling 
pulmonarj’- involvement. As Cory 11 os^® 
has proved experimentally, each case of 
asphyxia presents an individual prob¬ 
lem, and the indications for surgical inter¬ 
vention should be related to the underlying 
disease and the general condition of each 
patient. The following clinical manifesta¬ 
tions may serve as guide lines for the per¬ 
formance of a tracheotomy in cases of 
secretory obstruction; Respiratory dis¬ 
tress as evidenced by recurring attacks of 
cyanosis, moist rales, or laryngeal stridor; 
inability to cough eifectivel 3 ^ pharjmgeal 
pooling of mucus, and prolonged coma or 
stupor with aspiration of pharyngeal se¬ 
cretions. In doubtful cases, I perform 
an initial bronchoscopic aspiration; if 
this results in temporaiy relief, a trache- 
otom 3 ’’ is cleai’b’’ indicated. 

Since the treatment of secretory ob¬ 
struction by tracheotomy was first advo¬ 
cated by Galloway^ for cases of bulbar 
poliom 3 ’’elitis, other investigators focused 
their attention chiefi 3 ’’ on this disease. Ex¬ 
tensive reports by Galloway and his col¬ 
leagues,^- b 3 ’’ Wilson, and by Priest and 
his associates” provide much detailed in¬ 
formation on tracheotomy in bulbar polio- 
m 3 ’-elitis; their good results have been dup¬ 
licated b 3 ’’ several other authors.^'”’. A short 
case history illustrates our own results 
with this type of treatment in a serious 
case of bulbar poliom 3 ’-elitis: 

Case 1.—A 16-year-old boy was admitted to 
the hospital with a history of vomiting, dys- 
phonia, dysphagia, and low grade fever, of 
two days’ duration. An examination of the 
chest on the morning after admission gave 
negative results, but several hours later 
severe respiratoiy distress developed and the 
patient lapsed into stupor. A quick examina¬ 
tion revealed marked cyanosis, no response to 
stimulation, inabilitj' to cough, and grunting 
respirations. The chest was filled with moist 
rales, and breath sounds were restricted to 
the upper portion of one lung. Aspiration of 
the trachea and bronchi through a tracheal 
spatula improved the breathing temporarilj''. 
.4 tracheotomy was performed without delay, 
and large amounts of secretion were aspirated 
at frequent intei'vals for several days. Breath¬ 


ing and color improved immediately after the 
operation, and the patient became alert and 
cooperative. He was able to swallow small sips 
of water on the seventh postoperative day, 
and was discharged on the twenty-first post¬ 
operative day, fully recovered. 

In tetanus similar indications for trach¬ 
eotomy prevail, although repeated attacks 
of laryngospasm may add to the respira¬ 
tory distress. A number of successful 
tracheotomies in this dread disease have 
been described in the recent literature,’'*' 
which includes a report b 3 '’ two of our resi¬ 
dents’”' on 6 cases. The following case 
histoiy provides a typical illustration of- 
the value of tracheotomy in tetanus: 

Case 2. —A 65-year-old Negress was admit¬ 
ted to the hospital with a histoiy of pain 
in her left lower teeth for two weeks, and 
d 3 'sphagia for five days. Her jaws wei'e 
clamped tightly together in trismus; edema 
and tenderness were present over the left man¬ 
dible. Twelve hours after admission, general¬ 
ized tonic contractions were noted and a diag¬ 
nosis of tetanus was established. In spite of 
the immediate administration of intravenous 
tetanus antitoxin and rectal and intravenous 
sedation, recurrent attacks of laryngospasm 
produced an accumulation of secretions in the 
respiratory tract, with periods of c 3 'anosis. 
Postural drainage and suction through a rub¬ 
ber catheter resulted in temporary improve¬ 
ment, but on the second day after admission 
irregular respirations developed, and the pa¬ 
tient lapsed into coma. A tracheotomy was 
performed, and copious amounts of tenacious 
secretion were aspirated at frequent intervals 
through the tracheal cannula. All generalized 
spasmodic contractions ceased with the estab¬ 
lishment of an effective airwaj’-, although the 
trismus persisted for another two weeks. Re- 
coveiT was uneventful; the tracheotomy can¬ 
nula was removed as soon as the patient was 
able to overcome the tetanic spasm of her jaw 
muscles, and she was discharged two weeks 
later with no residual s 3 Tnptoms. 

Pulmonary involvement is a common 
complication of injuries of the head, cer¬ 
vical spine, and chest; secretory obstruc¬ 
tion often follows such injuries, with rapid 
deterioration of general resistance and 
death from asphyxia. To prove the value 
of tracheotomy in this type of case, 
Echols and his associates’" have just re- 
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Chemical changes in blood 



ASPHYXIA 

Action of oxygen on 
chemical changes in blood 



No change 


Little change 


Hypo-ventilation + 
oxygen 


Fic 4—Action of oxygen in the presence of asphyxia. Oxypcn therapy improves oxygen .saturation, 
’ if airway is patent, but has no appreciable effect on hypercapnia or acidemia. 


ported excellent results in the management aging, I have also been much‘ ?C{1 

of severe head injuries and after e.xtensive with the good results obtained 
brain operations. Our own efforts to pre- otomy for crushing injuries 

vent pulmonary complications in neuro- in these car"^lL*'re' '' n 

surgical patients have been CQually encour- deaths 
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twofold purpose of tracheotomy in the 
treatment of crushing injuries of the chest, 
for the aspiration of blood and clots in the 
early stages and for maintenance of a 
clear airway during convalescence, forms 
the basis of a separate paper.’® One of the 
case histories is presented here to empha¬ 
size the importance of timely surgical 
intervention: 

Case 3.—A 10-year-old girl Avas admitted to 
the hospital with a crushing chest injury after 
an automobile accident. On admission her 
general condition was described as poor; the 
pulse rate was 160 and the respiratory rate 
40, and the skin ivas pale and clammy. Exam¬ 
ination further disclosed a concave depression 
of the anterior chest Avail, paradoxical moA'e- 
ments of the chest during the respiratory 
cycle, and moist rales throughout both lung 
fields. In spite of oxygen therapy and blood 
transfusions the patient became steadily 
Avorse; five hours after admission cyanosis 
had developed, and there AA'as marked respii-a- 
tory embarrassment. Although elevation of 
the depressed fragment of the anterior chest 
Avail by a sternal pin restored normal chest 
contour and excursions, respiratory difficul¬ 
ties continued. After tracheotomy large 
amounts of blood and secretion Avere aspirated 
from the trachea and bronchi, Avith immediate 
improA'ement in respiration. On the third post¬ 
operative day an unforeseen complication 
arose: the traction pin tore out of the sternum 
and had to be replaced by Avire loops. This 
episode Avas folloAved by the sudden deA-elop- 
ment of cyanosis, necessitating an immediate 
bronchoscopic examination and the removal of 
seA'eral large tenacious clots. Further recoA'ery 
Avas uneventful, and the tracheotomy cannula 
was remoA’ed on the ninth postoperatiA'e day. 

Thermal injuries may also require sur¬ 
gical intervention by tracheotomy. Blast 
burns destroy the superficial layer of the 
tracheobronchial lining and inhibit normal 
ciliary activity. Goltz’® has agreed that 
aspirations through a tracheotomy cannula 
are most effectiA^e in remoAung crusts and 
dried secretions and in preA^enting respira¬ 
tory obstruction. Similarly, interruption 
of the normal self-cleansing mechanism by 
extreme cold calls for the same treatment. 
The folloAving case history is representa¬ 
tive of such injuries: 

Cask 4. A 55-year-old man Avas admitted 


to the hospital after he had been rescuei 
a blaze in his living room. Examinati( 
closed hemiplegia of the right arm a 
Avith loss of speech—the result of a pi 
cerebrovascular accident—and severe 
of the forehead, back and extremitie 
admission, the patient’s general conditii 
described as poor, and all medical me 
failed to reverse the development of 
TAventy-four hours later progressive r( 
tory distress developed, with moist rales 
ble throughout both lungs. Aspiration 
trachea and bronchi by means of a i 
catheter was followed by temporary im 
ment, but dyspnea and cyanosis soc 
curred. A bronchoscopic examination dis 
acute inflammation of the larynx, trache 
bronchi; the mucous membrane lining 
structures appeared bright red, ulcerate 
covered with a heavy Avhite exudate, j 
aspiration Avas folloAved by so much relie 
a tracheotomy Avas performed, and crusi 
secretion Avere aspirated through the ci 
at regular intervals. No further respi: 
difficulties Avere encountered, but urina 
tention developed and the patient died ( 
folloAving day. 

Tracheotomy is also indicated in 
cases of cerebrovascular disease c 
acute neurologic disorders, in which 
is prolonged respiratory embarrass! 
The folloAving case report serves a 
example of these conditions: 

Case 5.— A 19-year-old Negro Avas adn 
to the hospital Avith a recent history of 
throat and Avith dysphagia, dysphonia, 
numbness of the face and hands of less 
tAventy-four hours’ duration. Observatio 
admission included nystagmus, pharyngea 
laryngeal paralysis, and diminished ref 
Other neurologic signs developed in shoi 
der: the patient soon became unable to c 
and I’equired frequent tracheal aspiratio 
control rapidly developing asphyxia. A tr 
otomy Avas performed, and during the 
ten days the patency of the airAvay Avas i 
tained by regular aspirations through 
tracheotomy cannula. A diagnosis of dii 
inated encephalomyelitis Avas established 
three and a half AA'eeks later the patieni 
dismissed after subsidence of the neun 
symptoms. 

The incidence of postoperative pi 
nary complications has been discusse 
peatedly since Lee, Tucker, and C 
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Tkrcheotomy 

Fig. 5.—Tracheotomy in a case of secretory obstiaction. Graphic chart icpresents cour.'io of patient 
with barbiturate poisoning and secretory obstruction (Case 8). 


first observed the constant occurrence of 
viscid bronchial secretions in cases of 
postoperative atelectasis. Henderson-^ has 
shown that after a major operation the 
vital capacity is often decreased by 50 per 
cent, and Haight-- has stressed the neces¬ 
sity of preventing retention of bronchial 
secretion in postoperative patients. I 
agree with Atkins-”^ and Arhelger-^ that 
it is often advisable to perform a prophy¬ 
lactic tracheotomy immediately after an 


operation on an old and debilitated pa¬ 
tient; the same applies after e.xtensive 
.surgical or neurosurgical procedures on 
the head and neck. A short case history 
exemplifies the effectivene.ss of a trache¬ 
otomy in the management of postopera¬ 
tive pulmonary complications/*^^ 

Case 6.—A child aged 2 years 
was admitted to the liospital \ 
of dy.spnea and cyano.sis. and w 
nosis of tctrnlog>* of Fallot. Th 
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with a variety of conditions, including 
bulbar poliomyelitis, tetanus, brain in¬ 
juries, cerebrovascular accidents, drug 
poisonings, crushing chest injuries, myas¬ 
thenia gravis, blast burns, and postanes¬ 
thetic or postoperative complications. 

Experimental studies of the physio- 
pathologic picture in these cases indicate 
the far-reaching systemic and local eifects 
of secretory obstruction, leading to death 
or permanent disability. Physiologic 
therapy consists of restoration of the air¬ 
way, with facilities for constant removal 
of secretions; in cases of prolonged ob¬ 
struction this is usually best accomplished 
by tracheotomy. 

The timely treatment of secretory ob¬ 
struction b 3 ’' tracheotomy affords new 
opportunities to improve the hopeless 
prognosis of manj’- serious diseases and 
injuries. 

ZUSAM MENFASSUNG 

Die heutige Auffassung des Luftroehren- 
schnittes zieht eine grosse Gruppe von 
Erkrankungen auf alien Spezialgebieten 
der Medizin in den Kreis der Betrach- 
tungen ein. Die Stellung der Tracheotomie 
als lebeiisrettender Eingriff ist durch die 
Hinzufuegung zahlreicher neuer Indika- 
tionen und durch die Verwendung moder- 
ner ph 3 "siologischer Grundsaetze weit aus- 
gebaut worden. 

Erstickungszustaende als Folge von 
Sekretverstopfungen der Luftroehre und 
der Bronchien koennen bei vielen ver- 
schiedenen Krankheitszustaenden auftre- 
ten. Dazu gehoeren die bulbaere Kinder- 
laehmung, Tetanus, Hirnverletzungen, 
Schlaganfaelle, Arzneimittelvergiftungen, 
Quetschverletzungen der Brust, I\tya- 
sthenia gravis, Explosionsverbrennungen 
und nach Narkose oder Operationen auf- 
tretende Komplikationen. Experimentelle 
Untersuchungen des ph 3 "siopathologischen 
Bildes in solchen Paellen weisen die um- 
fangi-eichen S3'stemischen und oertlichen 
Folgen sekretorischer Blockierung nach, 
die zum Tode oder zu endgueltiger Invali- 
ditaet fuehren koennen. Die ph 3 "siologische 
Behandlung besteht in Wiederherstellung 
dor Luftpassage und in der Schaffung der 


Moeglichkeit, die Absonderung staendig 
aus Dem Wege zu schaffen; bei zeitlich 
ausgedehnten Verstopfungen wird dies ge- 
woehnlich am besten mit Hilfe des Luft- 
roehrenschnittes erreicht. 

Die rechtzeitige Behandlung der Ver- 
stopfung der Luftwege durch Sekrete mit 
Hilfe der Tracheotomie bietet neue Moeg- 
lichkeiten, die hoffnungslose Prognose 
vieler schwerer Erkankungen und Verlet- 
zungen zu vei’bessern. 

RESUMEN 

El concepto actual de la traqueotomia 
implica una amplia variedad de padeci- 
mientos en cualquier especialidad de la 
medicina. El papel salva-vidas de la tra¬ 
queotomia ha sido extendido por la adqui- 
sicion de nuevas y numerosas indicaciones 
y por la aplicacion de principles fisiologicos 
modernos. 

La asfixia debida a obstruccion traqueo- 
bronquial por secreciones, puede ocurrir 
en gran variedad de padecimientos, inclu- 
yendo poliomielitis bulbar, tetanos, trau- 
matismos cerebrales, accidentes vasculares 
cerebrales, envenenamiento por drogas, 
traumatismos toracicos por aplastamiento, 
miastenia gravis, quemaduras y complica- 
ciones postanestesicas y postoperatorias. 

Estudios experimentales de la imagen 
fisiopatologica en estos casos indican los 
efectos locales y sistomicos de la obstruc¬ 
cion por secreciones, principalmente hacia 
la muerte 6 la incapacidad permanente. 
La terapeutica fisiologica consiste en la 
restauracion del conducto aereo con fa- 
cilidades para la constante remocion de 
secreciones. En la obstruccion prolongada 
esto se logra generalmente mejor por la 
traqueotomia. 

El tratamiento temprano de la obstruc¬ 
cion secretoria por la traqueotomia da una 
nueva oportunidad, para mejorar el pro- 
nostico sin esperanza de muchas enferme- 
dades 3 '- traumatismos graves. 

RIASSUNTO 

II concetto moderno di tracheotomia si 
estende a una vasta gamma di condizioni 
in ogni campo della medicina. II compito 
di salvare la vita, affidato alia tracheo- 


18G 



VOL. XIX. NO. 2 


VON TnACKEOTOMY 


tomia, si e allargato per I’aggiunta di altre 
indicazioni e per I’applicazione di moderni 
concetti fisiologici. 

L’asfissia da occlusione tracheobronchi- 
ale secretoria puo presentarsi in molte 
malattie fra cui la poliomielite bulbare, il 
tetano, traumi e accident! vascolari cere¬ 
bral!, avvelenamenti, traumi da schiaccia- 
mento del torace, miastenia grave, ustioni 
da scoppio, complicanze post-anestetiche 
e post-operatorie. 

Lo studio sperimentale fisiopatologico di 
quest! casi ha dimostrato i rapid! effetti 
general! e local! della occlusione bronchiale 
secretoria, che conducono alia morte o alia 
invalidita permanente. La cura fisiologica 
consiste nel ripristino della permeabilita 
all’aria e nell’aUontanamento continuo 
delle secrezioni; nelle occlusioni prolungate 
tutto cio si ottiene nel migliore dei modi 
con la tracheotomia. 

La cura delle occlusioni secretorie medi- 
ante tracheotomia porta nuove speranze 
al miglioramento della prognosi, un tempo 
disperata, di molte gravi malattie e traumi. 


sumArio 

0 atual conceito da traqueotomia, envol- 
ve uma pronuciada variedade de assuntos, 
ligados a todas as especialidades da Medi- 
cina. . , 

0 papel Salvador da traqueotomia loi 
consideravelmente aumentado pela adi^ao 
de inumeras indicagoes novas,^ e, bem as- 
sim, pela aplica^ao dos principles fisiologi- 
cos modernos. 

A asfixia devida a obstrU 9 ao traqueo- 
bronquica de origem secretoria, pode se 
observar em diversos quadros, inclusive 
na poliomielite bulbar, no tetano, nas !e- 
soes cerebrals, nos acidentes vasculares 
cerebrals, nos envenenamentos, nos esma- 
gamentos do torace, na miasteniax grave, 
nas queimaduras extensas e nas comp i- 
cagoes posoperatorias ou post-anestesicas. 

Estudos experimentais do quadro sio- 
patologico nesses casos demonstra a lar^ 
extensao e os efeitos locals da obstruga 
secretdria, causando a morte ^ 
cidade permanente do doente. A terape 
ca fisiologica consiste no rcstabelecimcnto 
da respiragiio e na drenagem permanente 
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^ eA:e t.'.-'!:5Tr.c:nto sera mnis 

‘rf.'y/ce 'loi"da traqueotomia. 

dr. obstrucao 
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The Prostatic Cavity After Surgical iiuerveni'On 

An Anatomotopograplni Sriuiy 
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T he status of the prostatic bed and 
the type and degree of its involution 
are important in evaluation of func¬ 
tional results after a prostatic surgical 
procedure. The present methods of study¬ 
ing this area are unsatisfactory. 

The pertinent information obtainable 
by postmortem investigation of patients 
who have had previous prostatectomies is 
limited in scope. It is difficult to recon¬ 
struct from single specimens the progres¬ 
sive anatomic changes that occur during 
involution.' Prostatectomies have been 
performed on cadavers and an attempt 
made to study the remaining cavities.' The 
topographic anatomy noted in these fixed 
specimens does not accurately depict the 
local changes that occur after prostatec¬ 
tomy in the living. The absence of vital 
tonicity effects the configuration of the 
cavity, and the true position, direction 
and relations of the structures at the op¬ 
erated site are distorted. 

Postoperative urethrocystoscopic study 
is not as Avidely employed as it might be 
for this purpose. Patients resent further 
cystoscopic manipulation, and the urolo¬ 
gist is hesitant about instrumentation be¬ 
cause of the danger of initiating bleeding 
or actiA-ating infection. Even when a 
cystoscopic study is performed, it is in¬ 
adequate in many respects. The field of 
the lens limits the examination to transi- 
tor.v vieAA's of many small anatomic areas, 
and accurate determination of the size of 
the caA’ity or the overall structure of the 
prostatic bed is difficult. Also, cystoscopic 
data are recorded by' verbal description. 


and thti-' ia v. ■■■’ pi' - i .'d " .'ii 'n i" 
persf.octii'c a id •.oUipli i ■ m'' 

It is the pi ,1 pose of 'oi- ouper to pre- 
.sent urethrocy;,tograph-, in.''tigation as 
a profitable procedure for detcrmiuiug the 
statu.s of the prostatic bed. We jiropose 
to discuss the topographic anatomic pic¬ 
ture observed on typical uretiirograms at 
timed intervals after various prostatic 
operations. 

Indicutions. —Urethrogi-aphic study is 
indicated after prostatectomy to survey 
the anatomic changes produced in the ure¬ 
thra by various types of operation, to visu¬ 
alize the mechanism and extent of involu¬ 
tion of the prostatic bed and to ascertain 
the presence of postoperative pathologic 
conditions. This method presents a perm¬ 
anent graphic record for the appraisal of 
surgical technics, for the evaluation of 
follow-up treatment and for systematic 
.study of the sequelae that occur after 
surgical complications. The simplicity of 
this procedure minimizes the danger of 
infection, trauma to the tissues and dis¬ 
comfort to the patient. In many instances, 
Avhen cystoscopic study is unsatisfactory 
or impossible, urethrographic examina¬ 
tion is the method of choice. 

Technic .—Various opaque media, such 
as lipiodol, iodochloral, sodium iodide, 
skiodan, acacia and Rayopaque' have been 
used. We now employ a neiv substance, 
Medopaque U,' Avhich is superior to the 
iodized oils for cystourethrographic use. 
This medium mixes with water and urine, 
flows easily, is well tolerated by the mu¬ 
cous membranes, and produces a homo- 
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—The three stages of involution of the prostatic urethra. A, contraction after surgical 
trauma; B, obliteration of cavity, and C, regeneration of urethral canal. 


the hypertrophied vesical neck and 
he appearance of an hourglass (Fig. 

cavity of the transphincteric gland 
inuous with the bladder cavity and 
)les a diverticulum at the bladder 
’he slight notching between the two 
s indicates the region of the dilated 
il sphincter (Fig. 5). 
he combined type. Prostatic hyper¬ 
may occur in association with any 
lation of the aforedescribed types, 
travesical and intraurethral concur 
ommonly, but one or the other may 
linate. 

position, shape and contour of the 
Lie cavity after enucleation of a corn- 
type will depend on the degree of 
Ype involved in the specific hyper- 

nvolntion After Prostatectomy. —1. 
rostatic Portion of the Urethra: It 
unusual at the time of operation to 
e contraction of the prostatic cavity 
a few minutes after removal of the 
na." The degree of this contraction 
markedly, but it is not complete. 
:entual involution of the prostatic 
can best be described in three stages 
3 ). 

'tafii.'< after surgical trauma. AVe 
aken urethrograms four days after 
rethral re.section and eight days 
pen operation. The prostatic cavity 
lately after removal of the catheter 


appears as an irregular funnel-shaped 
widening, with the base at the bladder 
and the apex in the region of the veru- 
montanum. If the vesical neck has been 
resected or injured at operation or has 
been dilated by the prostatic growth, the 
bladder and the prostatic cavities appear 
contiguous. Otherwise, the two cavities 
are separated by a notching or a cylindric 
band which varies in caliber and length 
and represents the canal through the so- 
called internal sphincter. The membranous 
portion of the urethra is wider and the 
prostatic cavity larger on voiding as com¬ 
pared with retrograde urethrogram. If 
a roentgenogram is taken at the termi¬ 
nation of voiding, when the bladder is 
empty, a slight, irregular, luminal dilata¬ 
tion filled with the opaque medium per¬ 
sists in the supracollicular region. This is 
due to atonicity secondary to edema, ad¬ 
herent mucus, superficial slough and tabs 
of devitalized tissue. 

b. Obliteration of the prostatic cavity. 
In about two weeks, when the edema sub¬ 
sides and the superficial necrotic tissues 
are eliminated, the wall becomes less 
ragged and the cavity narrows, especially 
in its center. A repeat urethrogram will 
show a smaller but still dilated prostatic 
cavity, a clearer outline of the external 
sphincter and increased tone of the entire 
urethral canal. 

In a few weeks the prostatic cavity be¬ 
comes involuted to a spindle .shape with 
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Fifr. 7.— A, preopeiative cystogram. Benign prostatic hypertioplij !• < .'to;* mu 

after the operation. 


a alight dilatation in the middle third. At 
this^ stage the cavity is considerably di¬ 
minished; the walls are less ragged; and 
the vesical neck lies at a slightly lower 
level. 

c. Regeneration of the urethra. . In two 
to four months the mucosa of the opera¬ 
tive area has completely regrown, and the 
aupracollicular portion of the urethra, 
which is now further narrowed and 
shortened, appears smooth. The sphinc- 
teric impressions are now well delineated. 


At the end ol a year the < .u 'ty 

has contracted in all '’nn^t to 

its normal size an»l .<hape. and rumes 
the prostatic portion oi th‘* ur'-tina re¬ 
generates so completely rl.at P ih diHicult 
to realize from the urelhrojiram iliat a 
prostatectomy has been perlormed. 

2. The Bladder: The involution <*f the 
bladder is slow and .surprisingly complete 
in those cases in which a sati.sfactory pro.s- 
tatectomy has been performed (Fig. 7). 
Removal of the obstruction causes the in- 




I'.g. 8.—Noninvoluted vesical neck. Patient conip.amed of teinunal .iftoi n sccond.^j> 

layed hemorrhage which required packing. A, preopeiative cystogram of conihine<j type of pro.stiitic 
adenoma. D. postoperative cy.^togram taken one year later. Note opaque medium in pro>tatic cavity 
icsulting from inadequnev of internal sphincter. C. uicthrogram, anterior-posterior view. Funnel- 
shaped piostatic cavity contiguous to bladder. C. urethrogram, oblique view. Note failuie of vesical 

nock to involute. 
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travesical pi'essui’e to return to normal, 
and as a result the bladder wall thins out; 
saccules and trabeculations tend to dis¬ 
appear; the capacity of the bladder in¬ 
creases, and its contour becomes rounded 
and smooth. The concave filling- defect at 
the base of the bladder observed on the 
preoperative cystograms of patients with 
large adenomatous glands becomes convex 
and descends to 1 or 2 cm. below the level 
of the upper border of the bodies of the 
pubic bones. Failure to remove all obstruc¬ 
tions completely, excessive scarification, 
and stricture formation are the chief 
causes of a persistent prostatic type of 
bladder hypertrophy. 

3. The Anterior Portion of the Urethra,: 
The presence of severe anterior urethritis 
during convalescence and its persistence 
after prostatic surgical intervention may 
lead to narrowing of the anterior urethra.® 
The mucosa becomes edematous, and in¬ 
flammatory exudates form in the sub¬ 
mucosal tissues which become organized 
and eventually are replaced by varying 
amounts of scar tissue. The urethral canal 
loses its distensibility according to the de¬ 
gree of sclerotic infiltration.^® On the ure¬ 
throgram, a wavy outline and a diminu¬ 
tion of the size of the lumen are noted. 
In those patients in whom the process is 
severe and prolonged, the sclerosis results 
in stricture formations. 

The configuration of the prostatic cavity 
is also influenced by the method of pros¬ 
tatectomy, the technic, and the type of 
hemostasis (Fig. 8). We have avoided 
discussing these surgical factors, since we 
hope to present them at a later date in 
greater detail. 

SUMMARY 

1. Urethrocystographic study is a valu¬ 
able procedure for study of the prostatic 
cavity. 

2. The local anatomic alterations pro¬ 
duced hy prostatectomy, the involution of 
the prostatic cavity, and the regeneration 
of the urethral canal can be visualized by 
periodic urethrogi-aphic studies. 

3. Urethrocystographic investigation 


will help differentiate the normal topo¬ 
graphic anatomy of the prostatic cavity 
from structural deformities which are 
often etiologic factors in the production of 
persistent symptoms. 

RESUMEN 

1. La uretrocistografia es un procedi- 
miento de valor para el estudio de la cavi- 
dad prostatica. 

2. Pueden ser visualizadas por estudios 
uretrograficos periodicos, las alteraciones 
anatomicas locales producidas por prosta- 
tectomia, la involucion de la cavidad 
prostatica y la regeneracion del canal 
uretral. 

3. La investigacion uretrocistografica 
ayudara a diferenciar la anatomia topo- 
grafica normal de la cavidad prostatica de 
las deformidades que son frecuentemente 
factores etiologicos en la produccion de 
sintomas persistentes. 

ZUSAMMENFASSUNG 

1. Die Roentgenuntersuchung der 
Harnroehre und der Harnblase ist ein 
wertvolles Verfahren zur Untersuchung 
des Prostatabettes. 

2. Die oertlichen durch Prostatare- 
sektion verursachten anatomischen Ver- 
aenderungen, die Rueckbildung des Prosta¬ 
tabettes und die Wiederherstellung der 
Harnroehre koennen durch periodische 
urethrographische Untersuchungen sicht- 
bar gemacht werden. 

3. Die urethrozystographische Unter¬ 
suchung erleichtert die Unterscheidung 
■normaler topographisch-a-natomischer 
Verhaeltnisse des Prostatabettes von 
strukturellen Entstellungen, die haeufig 
die ursaechlichen Faktoren fur Entste- 
hung anhaltender Symptome bilden. 

RIASSUNTO 

1. La uretrocistografia e un metodo utile 
per lo studio della cavita prostatica. 

2. Le alterazioni anatomiche local! pro- 
dotte dalla prostatectomia, I’involuzione 
della cavita prostatica e la rigenerazione 
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del canale uretrale possono essere studiate 
mediante periodici esami uretrografici. 

3. Le ricerche uretrocistografiche pos¬ 
sono aiutare a differenziare la normale an- 
atomia topografica della cavita prostatica 
dalle deformita strutturali che sono spesso 
la causa di disturb! persistent!. 


sumArio 


1. A uretografia e um valioso processo 
para estudo da loja prostatica. 

2. As altera^oes anatomicas ocasionadas 
pepla prostatectomia, a involu^ao da loja 
prostatica e a regeneragao do canal uretral 
podem ser bem visualizados por estudos 
uretrograficos periodicos. 

3. A investigacao uretro-cistografica 
auxiliara bastante na diferencia^ao entre 
a anatomia topografica normal da regiao 
e as deformidades estruturais que sao con- 
siderados fatores etiologicos na producao 
de sintomas persistentes. 
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original articles submitted in other languages. With the single exception of 
articles written specifically for the Scccion en Espanol, which, of cour.se o no 
require translation, we must therefore request that all articles hence or i e 
submitted in the English language. Prompt publication can be greatly faci i- 
tated if all manuscripts are typed in double or triple apace to a o\\ loom 
editorial corrections. Your cooperation will be deeply appreciated. 



The Vaginal Approach to Pelvic 
Surgical Procedures 

LEONARD AVERE I T. M.D.. E.A.C..S.. E.I.C..S. 

R1'.VF.R1.\ HII,I..S. CALiroUNI \ 


T he vaginal approach to iielvic sur¬ 
gical prccsdures is not a new or 
experinifntal method. It has been 
proved that this approach was attempted 
by the earliest surgeojis. Among the earl.v 
Greek and Roman medical writings there 
are references to removal of the uterus 
through the vagina, and surgeons of Alex¬ 
andria are supposed to have performed 
the operation many years before Chi-ist. 
The first case was reported, however, by 
Berengira of Bologna in 1507, and the first 
authentic vaginal hysterectomy in Amer¬ 
ica was reported in 1877 by Warren, who 
was professor of anatomy and surgery at 
Harvard. In the same year Noegerath of 
New York performed, described and pub¬ 
lished the technic of the first definitel.v 
ifianned vaginal hysterectomy. This natu¬ 
rally evoked in surgeons a great interest 
in the operation, since it offered the pos¬ 
sibility of much less mortality and mor- 
bidit.v than did the abdominal approach. 
It was logical, therefore, for the earl.v 
gynecologi.sts to adopt and, in time, im¬ 
prove the vaginal approach to surgical 
treatment of pelvic pathologic conditions. 
As a result, great American and European 
schools of vaginal surgeons came into 
being. 

However, when at the end of the last 
centui-y aseptic surgical technics were per¬ 
fected and the abdomen was being opened 
with comparative safety, .gynecologists 
largely deserted the vaginal approach to 
jjelvic disease except for pla.stic proced¬ 
ures. Ir. most clinics vaginal hysterectomy 
was abandoned entirel.v; consequentl.v a 
new generation of surgeons grew up to¬ 


t.ill.v umuquaijiled with the ticlinic of this 
ojieration. 

Fortunately, nevertheless, a few clinics 
here and abroad kept the technic alive. 
When it was definitel.v proved that supra¬ 
vaginal hjcsterectomy was inadequate (be¬ 
cause the remaining cei'vix underwent 
malignant changes in some cases and the 
remaining infected cervical stump was the 
cau.se of low-grade pelvic infection, c.vsti- 
lis, thrombophlebitis, chronic leukorrhea 
and postoperative invalidism), the com¬ 
plete h.vsterectomy was again advocated 
as prophylaxis in these complications. It 
was then that the vaginal surgeon had 
the right answer, because \'aginal h.^'ster- 
ectom.\’ is a complete h.vstercctomj^ with 
low mortalil.v and morbidity rates. Con¬ 
sequentl.v, a great impetus was given to 
the vaginal approach. 

To meet this challenge, abdominal sur¬ 
geons were compelled to improve the tech¬ 
nic of complete abdominal h.vstei-ectom.v. 
With the added help of l)lood transfusion, 
antibiotics, sulfonamides and improved 
ane.sthesia, they reduced the mortalit.v and 
morbidity rates. While these were no 
higher, and in some hands were lowei-, 
than those as.sociated with incom])lete oi- 
supravaginal h.vsterectomy, tlr-y were still 
higher than those involved in the vaginal 
approach. 

The ever-increasing and voluminous lit¬ 
erature that has accumulated on vaginal 
h.vstei’ectomy proves this low level of mor¬ 
tality and morbidity. Babcock reported a 
series of 300 cases and Danfort a series 
of 26G cases, both without mortality.' 
Kennedy performed 2,000 vaginal h.vster- 
ectomies (clamp method) with a mortalit.v 
rate of 0.02 per cent, and Heaney did 1,- 
056 with a mortality rate of 0.025 per 
cent.- which was also the mortalit.v rate 
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Nalune is a specific antidote for poisoning following accidental 
overdosage with morphine and its derivatives* as well as meperidme 
and methadone. 

This new product, the Merck brand of N-Allylnormorphine, rapidly 
reverses respiratory depression. The respiratory minute \olume 
promptly increases and the rate increases two- or threefold 
A recent study- of 270 parturient women indicates that Nalljni may 
be of value in obstetrics. Onset of breathing occurred signilicanlly 
sooner in infants from mothers (sedated with meperidine) who were 
given Nalune 10 minutes prior to delivery. 
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I'ritlay. 7:00 P.M .— lianijnet 
(Jiie-I Speaker Jo-ej)h S. I.awrenee. M.D. 
Direetor. ^\ a'hiimlon (llliee. A.M.A. 


Saturday, 9:20 A.M. — Panel: 

1. Thoraeio Stirpery. 

2. Safejinards in Gallhladder Surgery. 

3. Ojieralivc Cholaiifrioeraphj'. 

■I. Tntrathoracie Goiter. 

Saturday. 2:00 P.M. to o:00 P.M. — Panel: 

1. Lesions of the Colon. 

2. Anesthesiolnpj'. 

’I’lio speakers ivill inehide; 

Drs. Pratt. Diirjee. Foley, J. D. Murphy, 
Chas. W'hile. Col. A. Spitllor, Capt. Rohl. 
Parinonter & Drs. W in. Dameshek, L. To¬ 
cantins, R. J. Colley. Arthur Fvnns. Edgar 
Herman. Chas. Railey. II. Iv Bolton, F. M. 
W’oods. R. If. Ovcrholl, Drs, Max I’horck, 
Alherl Bchretid. .A. Jackson. Harry Bacon, 
Michael Deddish. Henry Ruth. C. E. Koop. 
W'. Kiesewciter and others. 

In addition there will he: 

Sjicci.'il Meetings in: 

Obstetrics and Gynecologj-. 

Ear. Nose and Throat. 

Orlhojiedics. and 
Urology. 

Outstanding speakers in their respective 
snhjeets. 


COM.MITTEE 

\\ . Ilahrork. Ilonomry Cli.Tirm.nn 

Mii-i-i Iti'lircnil. t'.Iiairm.nii 

Mln-rt ndirend. .\>--iiri3tf Chairman 

IIjrr> i., l.aron t'amille J. Slamni Henry S. Kutli William Bale'' 

1 I’. Itail-, M.illliew Er-rier I.eonanl D. Fre-cnin Temple lay 

ti.'-raln t. NIrCrea I . I,. J.irk-on Eilmunil B. Spaeth 

FUHTI1KR INFORMATION 

from 

Dr. Mo'i*' Behrend 

2.T. S "::!; 17th Street 
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clinically confirmed 


• B « 


long-acting local anesthetic-analgesic 

lor prolonged, non-narcotic control of pain 


64 


in surgery of the headj neck and extremiUest/2 

Postoperatively 35 patients required no narcotics, another 24 required only I or 2 doses: 
no patient required more than 4 doses. 


187 

eases 


in thoracic and upper abdominal surgery and chest paint>Z>3>4 

Postoperative intercostal nerve block with Efocaine allowed patients to breathe deeply 
and cough freely without pain, obviated the need for respiration-depressing 
narcotics—'*an effective means of preventing postoperative pulmonary complications."^ 
",.. more than 50 blocks for miscellaneous chest pain .. were all successful."^ 


346 

cases 


in lower abdominal surgeryh^ 

Convalescence was pleasanter and early ombulotion was facilitated 

with Efocaine. In one group of 285 patients, 87 required no postoperative narcotics, 

and 141 needed only 1 or 2 doses.2 . 


246 

eases 


in anorectal and vaginal surgery, pruritus anit>2.5,S 

"A dramatic relief of postoperative pain ... in almost every Instance ... 

postoperative narcotic requirements were virtually eliminated."^ 

“All of the patients with pruritus ani were benefited by ... Efocaine."6 


45 


following ton8Ulectomy7 

"The results ... were most dramatic. A high degree of local pain control 
was achieved in every instance." 


94 


after epislotomy^ 

"A high degree of episiotomy pain-relief was obtained... patient morbidity was greatly 
reduced, and a more pleasant convalescence achieved." 


25 


in minor and office surgery^ 

Relief of postoperative pain was excellent In 7S% of the group, good in the remaining U*f*. 


Clinical experience with EFOCAINE in over 1,000 patients is 
now recorded in the medical literature. This experience, 
summarized above, demonstrates unequivocally 
that EFOCAINE achieves at last a long-sought goal in medicine 
and surgery: prolonged, non-narcofic pain control. 

a single injection 


safe 

nonoily 

aqueous-miscible 
no vasoconstrictors 


J> produces 6-12 days local anesthesia-analgesia j 

)y provides dramatic, long-lasting relief of pain 1 
^ virtually eliminates postoperative narcotics ^ 


1 Ansbro. F. P . and others- Anesthesiology 13 306, 1952 2..Tason, A ” 
betore the Section on Anesthesiology ol the American Medical Assc 
and Bradshaw. H H Am Surgeon IS 616, 1952 4 Puderbach, W J . 

I Kansos M. Soc 53.230, 1952. 6 Gross. J M.. and others' New York 
Oiolaryng 56 59. 1952 8 Cappe. B E, and Pallm. I M* Am Pract .• 


'’ajn Control, presented 
3. Deaton, W. R., Jr., 
352. S. Tucker, C. C.: 
7 Penn, S. E.: Arch 


EFOCAIUE. a depot solution, is supplied in 20-cc. mulliple-dose vials. 
_ Dotoiled liter ature available upon request. 

^ ^ E. FOUGERAi CO., INC. 

75 Varick Sireei. New York 13, N. Y. 
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B-P RIB-BACK 

L4 nloie. iJuin a. licMUy 




It is the hallmark of a fine surgical blade by any 
standard, reflecting infinite capacity for attention 
to every uctail of quality production. 

This means ... uniform sharpness resulting in 

__ maximum cutting performance for the surgeon ... 

\ \ 

■ r.ht. j*- 1 ! ,r. E cJi-r-.icai, \ reduction of timc-consuming delays for thc 

rarki;:? ^o \ 

1 r.fc»‘«'ara' N'for^ \ 

\ ;* t- rs'V:*!:' \ entire surgical team_an investment in economy 

■ r»«r«p-r< jtlll pro- \ 

\ ; sr,;... \ 




for the budget-wise P.A. 


vljt- vour dcnlrr 


BARD-PARKER COMPANY, INC. 

Danbury, Connecticut 
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rN THE HANDS OF 
THE PHYSICIAN 

Often the critical evaluation of the drug to be admin¬ 
istered is as important to the patient s recovery as 
is the diagnosis of his condition. In each case correct 
procedures can be determined only by the physician. 


the medical profession. Clinical findings attest that, in the 
hands of the physician, this widely used, broad spectrum antibiotic 
has proved invaluable against a great variety of infectious disorders 





Chloromycetin" 


Tlie many hundreds of clinical reports on CHLOnOMYCETiN emphasize repeatedly 
its exceptional tolerance as demonstrated by the infrequent occurrence of even 
mild signs and symptoms of gastrointestinal distress and other side effects in patients 
receiving the drug. 

Similarly, the broad clinical effectiveness of CIlLOnOMYCETIN has been established, 
and serious blood disorders following its use arc rare. However, it is a potent therapeutic 
agent, and should not be used indiscriminately or for minor infections—and, 
as \vith certain other drugs, adequate blood studies should be made when the patient 
requires prolonged or intermittent therapy. 


CHLOROMVCETIN (chloramphmkni. Parkt'-Davis) h avaflahlr {n ■ of formt. Including' 

CIILOnOMYCCTlNKaptrali.?' 250 mx. bollI<^ of 16 and 100. 

CHLOROMYCETIN Capiul«. 100 ms., bottin of 25 and 100. 

CHLOROMYCETIN Capiulw. 50 ms .bottlrtofaS and 100. 

CHLOROVJYCETIN Ophthalmic Ointment, 1*», *4^>«nce cnlUpiihle lubei 
CHLOROMYCETIN Ophthalmic. 25 ms d»y po»decforiolutlon. Individual vlali with droppm. 
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^^New Table/ 

W Important Advance/ 

fable top can NOW 
be lowered to 

27 " 

For convenient epprooch to the eperefive tlfe^ 
throughout the posturing category. 
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PRECISION INSTRUMENTSroo 

THORilClC SURGERY 

designs 




Th 857 Deep Thoracic Scisjor*—12" Long, Angulor 
Long enough to keep the opemoi's hands out of the 
lield of vision yet as easily handled as small scissors. 
Degree of angulation is useful in any situation but not 
so great as to be awkvk'ard in a small space. Safer than 
curved scissors for cutting vascular tissue. 

Th 227A Rienhoff Modified Finodiietto Rib Spreoder 
Lighter and less bulky than standard models FarticU' 
larly useful in children, young adults and (hm indi- 
viduals where the regular Finochierto retractor may be 
somewhat cumbersome. Also useful as a sternum 
spreader. 

4 blade sizes, all with <»" spread between blades 


Th 992 Rnochlefto Tborocic Forceps 
Double Utility Clamp—Mixter Type with Longi¬ 
tudinal Serrations and Easily-Thrcadcd.Smooihty- 
Ground Eye. 

Has three useful functions- as a ligature earner, a 
hemosiai or a dissector. Of particular value in ligating 
vessels encountered during surgery of the esophagus 
Length 25 cm. 

Th HIS FinocWeHo Needle Holder 
Angulation of tip facilitates suturing in deep areas in 
chest and abdomen Can be turned at various angles to 
permit accurate placing of sutures when performing 
anastomoses Panicularly ujeful for esophago-gastnt 
anastomoses deep in the chest at difficult angles 


Order direct from 

GEORGE 


IP 

Jfilli, 


illin ff 


3451 WALNUT STREET 


& Sfli\ COMPAiYY 

• PHILADELPHIA 


HEADQUARTERS FOR INSTRUMENTS FOR THORACIC SURGERY 






A. S. R. “Sterisharps* ” 

... STERILIZED SURGICAL BLADES 


A dramatic contribution to^vards greater patient safety, 
and simplified o])eraling room teclmic. 



Clinical anti economic liipliliplits — 

• n««urancc that Made ha? nc\cr !)ccn prcvioti?!)* Ufcd or resharp- 
rned i< c>idencc<! to the surpct^n hy the technic required to handle pro* 
ce<'>rd foil closure. A««iircs keen, factory*ncw quality at all times. 

• Assures inunedialc a\ailahility of sterilized blade supply for instant use. 
Of \it.al importance in pri\ate office . ., crnerpcncy kitbag use ... rural* 
industrial, held and combat service armamentaria. 

• Saxe'S xaluaMe nursing time, A “spectl" technic of PULL—UEEL—SPILL 
places a sterilized surgical blade at the surgeon’s command Kilhin seconds. 

• No prc<)j>ernlixe preparation of blades ever required. Disj^nses x>ith difii* 
tuh and lime-con*uming technics. Axoids lime allowance necessary to 
injure exaporation of skin-irritating chemical solutions x^hen employed. 

• A unique O'nlrtd ^x^lrIn under the direct superxision of eminent scientif* 
ic aulhorilir«, serxr** a* a constant means of determining the hactcriologic 
safrtx of rxrrx Made lul j>rrmilted to leave our factory. 

P RiTF. TODAY jor complete information 
... cdi ise X our hospital 

AMERICAN SAFETY RAZOR CORPORATION 

713 Ja\ Mrrrt (If.iinon) Brooklvn 1, N. Y. 



SPECIALISTS IN SHARPS 



FOR OVER 50 YEARS 
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CORNING MICRO 
COVER GLASSES 


Produced for llic first lime in glass technology 
by modern mechanical process, these made-in~ 
US.A. Cover Glasses present an unprecedented 
optical quality plus a degree of uniformity su¬ 
perior to the tolerances allowed in present gov¬ 
ernment specifications. 



CONTROL FOR UNIFORM THINNESS 

In contrail to the ohi-worlil hand spinning mclhod, 
wliich fails to control true flat surfacing or uniform¬ 
ity of thinness. Corning Micro Cover Class is pro¬ 
duced as a tiniform rihhon hefore cutting into the 
various shapes. The imdcsirahle “peaks and valleys" 
characteristic of conventional cover glasses are vir¬ 
tually eliminated. 

Precision uniformity means more satisfactory end 
results . .. more units to the ounce . . . less breakage 
due to a greater resistance to manual pressure as in 
the application of Canada halsam or similar sub¬ 
stance. 

Coming quality optical gla»s is totally free from 
gas bubbles or extraneous ‘'seeds.” These Cover 
Glasses fully meet government specifications for sta¬ 
bility in every detail. 

ORDER TODAY or urite for 
jurther information 

MACAIASTER BICKNELL PARENTERAL CORP. 

243 Broadway, Cambridge 39, Maisachuteflt 

Prg'zch Of\eet: Ailsnta, Ca. Columljus, Ohio S, /. 

fIff Conn. Ariff S. )*« Pa. 

La. Syracuir, .V. S’cthintion, D.C, 
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PLAN TO ATTEND 

THE EIGHTEENTH 
CONGRESS AND CONVOCATION 

OF THE 

UNITED STATES AND CANADIAN SECTIONS 

OF THE 

INTERNATIONAL COLLEGE OF SURGEONS 

AT 



WALDORF-ASTORIA HOTEL 
Xew York City, U. S. A. 

13-17. iiic.. 1953 

For injormction rofordins prrliminarv propram and reservations, etc., 

address: 

Dr. Karl A. Mew-r. F.A.C.S.. F.I.C.S.. Secretary 
1516 L.tI.i- Shore Drive 
Cliic.T"« 10, Illinoi- 
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Architect's tlrawinfj of the Home of the Internationa! College of Surgeons on Chicago’s 
Lake Shore Drive. The Home is here shown as it will appear after integration of 
the present headquarters at 151G (left) with the adjoining building at 1524-26 (right). 
The second building is a recent purchase of the College to meet the expanding needs 

of the organization. 















fnv its inte'- 

would uo"""®,,Ye see w.*® poster mt« 
througl't em 

tSiu"S tepreseutmg^^^, „V,,o«c ■ 
cV '^Sou-evet. -'!« ,virit of ««; 

"fwember out^f^f^deus 

limited «f^''J'!:oUego. f^'l^^^eurtlu, oo‘' % 
an'W“wjom uol’ '"’^uleal it"P*'^‘'"l ole o^ 

<=®pH Jo 1 Senutc 'V>' deeisive '«" .- 

Eleot^t®’ ivll. ^ „ommo<= to ' 

S 5 s^”"S 3 ^?^ 

32 ?sss^:- 

{‘or io^"® rtue 

\ng, u"‘\ '■" 1 -^princ ''•''' „ togetlm'^ . 

on uf °mpld*<="';‘t 

The lectures on j^pecious ' ^50,, of 

s^f-SSr-~" 


Mali of Fato® 

gardless of al- 

"’’S.«»». TMX 5 t‘X‘ 5 “«°» 

^S2:rB|S^4 

SSs5H54r^£ 
^SsS;JirCS£ 

reali*“^'°". iran"’l'i'“' freugtV' anf 

The Co"®®®'''pver-gt°'y'"®-nles and con 

tlte Pt'''®'Trmore tljan 

5tSSs“iSss:5^i 
s^t\vsi|£|gr»^; 
r»;S'^r."S'gS£-^ 

iiiclusP'O the great s . recent eu 

the .*.. succi^^^‘^ this'vr»tet^» 

\sis--s:‘-0sris^'' 

gr.cV"'"'- .-.»•" 


Ufic 



There will be names, too, of later eras than 
these—names still, through desperate cen¬ 
turies, stained again and again with the 
blood of persecution. There will be names 
still newer—names of men who, freed at 
last from the shackles imposed by supei*- 
stitious fear, have pioneered farther and 
farther toward the truth. 

We shall honor these men, but not so 
much as they will honor us. As Agesilaus 
truly remarked. “It is not the places that 
grace men. but men the places.” We are 
but paying another instalment of our age¬ 
long debt to those who cleared the way for 
us. a debt to which we can never write 


“paid in full.” Without the heritage of 
knowledge and skill bequeathed us by the 
genius of the past, the genius of the future 
would be but a flickering torch. 

We make this tribute, therefore, in grat¬ 
itude and all humility, with the hope and 
prayer that the God of all knowledge and 
truth, the Compassionator of all human 
agony and the Source of that spark of 
creative power in man which has kindled 
every consoling Are men know, will grant 
His blessing in perpetuity to the Interna¬ 
tional Surgeons’ Hall of Fame, making it 
in truth and earnest an inspiration to all 
who enters its doors. 


CoinmiUee on .Arrangenienls 
for ihe 

International Surgeons* Hall of Fame 


Plans and arrangement.s for the Surgeons’ Hall of Fame are actively in progre.ss. 
The ('ommittee is as follows: 


Rudolf Xissen, M.D., F..A.C.S., F.I.C.S. (Hon.), University of Basel, Switzer¬ 
land, Chairman 

Morris Fishbein, ^I.D., F.I.C.S. (Hon.). Co-Chairman 

Henry \V. Meyerding, M.D., F.A.C.S., F.I.C.S., Rochester, Itlinnesota 

RafTaele Dastianelli, F.I.C.S. (Hon.), Rome, Italy 

G. E. Konjetzny, M.D.. F.I.C.S. (Hon.), Hamburg, Germany 

-A. Mario Dogliotti, M.D.. F..A.C.S. (Hon.), F.I.C.S. (Hon.), Torino, Italy 

.‘^ir Zachary Cope. M. R.. F.R.C.S. (Eng.), F.I.C.S. (Hon.), London, England 

Carlos Gama, .M.D., F.B.C.S., F.I.C.S. (Hon.i, Sao Paulo, Brazil 

.Alexander Brunschwig, M.D.. F.A.C.S., F.I.C.S. (Hon.), New York 

Hans Finsterer, M.U.. F.R.C.M. ( Kon., Eng.), F.I.C.S. ( Hon.), Vienna, Au.stria 

Raymond Uarget. M.D.. F.I.C.S. (Hon.i, Bordeaux, France 

leiix MandL M.D.. F.I.C.S. > Hon. ■, Vienna. Austria 


-v.d regulations adopted, as well a.s the criteria for admi.s.sion and the 
n .eoure and protocol, will be announced in the near future. 
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In collaboration with Prof. S. de Seze 
I have shown, in a motion picture pi'e- 
sented at the Seventh Congress of Articu¬ 
lar Diseases, New York, 1949, by accurate 


anatomopathologic sections, that the peri¬ 
articular alterations associated with sec¬ 
ondary coxarthrosis occur early and that 
the result of plastic repair is all the better 




hnrt 1 (Ca^c 1;.—Rocntpen tracings of 31., aged 14, uith inveterate congenital subluxation. A, 
B, intermediary tracing; C, postoperative tracing, front view. Spot due to 
'•> U'-ropr.v n. quadriceps muscle caused by operative pinching, an infrequent incident that imposes 
strict caution on the surgeon. Result excellent as to mobility. 
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farcts and surface erosion, with pathologic 
alteration of tissues. Therefore, a funda¬ 
mental conclusion appears: there are, in 
the femoral head, zones of pathologic 
tissue and zones of sound tissue. The sur¬ 
geon must know how to use the better 
tissue for the reconstruction. 

As for the functional recovery of pei'i- 


articular tissues, the earlier the interven¬ 
tion, the more complete the recover}" will 
be. Clinical stud.v reveals a surprising mo¬ 
bility from the very first days, and soon 
a flexibilitv that is almost complete (Fig. 
9). 

No bad consequences have been en¬ 
countered. One point may be mentioned, 



Fip. 4.—Three roentgenograms taken at intervals of a few months, showing reappearance of the 
cephalic outline and, above all, thickening of what was the internal osteophytosis and the lessened 
density of the diaphysis blade ending the collar. The osseous webs tend to become homogeneous. 



-.-or.ciarv 


i-itl’.roj’lastv. 


arthrosis connected with vascular phenomena, theoreticallv an ill-chosen ground 


/>. profile view showing the arrangement of geodes/ 
femora! head is possible here. 


Preservation of the 
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CHARRV' NYLON REPAIU OF HIP 



Fig. 6.— A, postoperative film: new modeUnp of the femora) head, not yet covered with cortex. D, 
film taken four months later, with reappearance of the cortex. Note how outline of gcodo.^ tends to 
disappear as function is regained. Therefore geodes arc not o priori an absolute contraindication 
viith regard to preservation of the femoral head. 



Fig. T.—Schematic drawing showing exact purpose of remodeling in nylon arthroplasty. 
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Chart 4 (Case 4).—Roentgen tracings of Mr. M., aged 40. Patient had secondary arthrosis asso« 
ciated with vascular disturbances in an alcoholic field unsuitable for operation. t\, forepart, front 
view; B, intermediary tracing; C, postoperative tracing, front view. Good result in spite of various 
Incidents connected with patient's alcoholism, which made him ilhfitted for reeducation. Walk Is 
satisfactory; mobility Is sufficient though limited. An “osteotomy of derotation,” the F—shaped 
callus of which can be seen, was necessary to straighten the foot in external rotation. This case 
demonstrates the difficulties encountered because of the patient’s condition and the operative field. 
For alcoholics it Is perhaps preferable to use an acrylic plastic, though in my opinion this Is bound 
to have a mutilating effect. 


as a matter of common sense: while re* 
shaping this spong>’ bone, one obtains a 
tissue without a cortex—at least on the 
greater part of its outline (Fig. G A). In 
order to escape destruction, it must not 
undergo any pressure in any way until 
endowed by nature with a protective 
covering (Fig. 6B), 

Practically speaking, the foot will not 
touch the ground again until the end of 
the second month. Stretching i.s continued 
during the night through the first weeks. 

Technic ,—The technic is that of fascial 
arthroplasty, which I have de.scribed in ray 
book Modei'n Surgenj of the Hip* The 

'I.* Chlnirslc Mmlrrtip t!<* l» Ilarehe* Apport I» 
rii(fl<«rr«plilf Frofil. F«rl*, Doln ft Cip, IWA 


approach is made laterally through the 
frontal portion (Fig. 30.4). The cut is 
made along the iliac crest, then down 
through the outer front part of the thigh 
opposite the stretching sartorial space of 
the fascia lata, and curves in its lower por¬ 
tion toward the rear part of the thigh. 
The stretching .sartorial space is located, 
an iliac plate taken off in the manner of 
Kocher and the buttocks brought down; 
the aponeurosis of the fascia lata stretcher 
is sectioned farther down. A powerful 
bent retractor resting upon the neck of 
the femur bends the psoas iliacus inside. 
As a rule the latter fans out on the fore¬ 
part of the capsule. 

The rectus femoris muscle is sectioned 


Chart 3 (Cn.«‘c 3, opposite).—Roentgen trncmg.s of B. 
ent second.nry arthrosis. A, forepart, front view; /X, fo 
postoperative tracing, front view. Excellent functional . 
gen rny ‘•hows “latcrailration” of the head, well propped against a solm mji,.' 
in due time, which compieled the treatment. An interesting result, shov,ing 
patient and the surgeon can do. If the complementary shelf operation 
would be a really bad one; this obscr^'ation shows nature’s 


with incipi- ‘ 
. tracing; 
iping; .V. 
const, 

' . V . 
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at its insertion and bent down. After in¬ 
jection of arthrocain into the joint, the 
articular capsule is opened into two shut¬ 
ters, which are now brought down with 
T-shaped pincers. The joint is then widely 
exposed. The knife should clear the cap¬ 
sule w’ell forward internally. The assistant 
entrusted with the handling of the lower 
limb then easil}' pulls the head out of the 
acetabulum. After inve.stigation of the 
lesions, one proceeds to prune the head 
by wide cutting with very sharp chisels, 
carefully avoiding injury to the cortico- 
cartilaginous covering of the upper pole 
of the head (Figs 10 B and C). What is 
fundamental is to make maximum use of 
the choice tissue of the “internal osteophy¬ 
tosis" and preserve most of the solid cepha¬ 
lic dome; the rest of the altered portion 
may be widely made away with. 

The reamer produces the spherical out¬ 
line of the head reshaped as described. 
An inventory of the acetabulum is advis¬ 
able. The thin No. 12 chtsel cuts a furrow 
which will be used in setting to work upon 
the wall of the acetabulum with Van Nes' 
chisel (Figs. 11 and 12 A), which i.s easier 
to handle than Smith-Peterscn’.s, The work 
is completed with the reamer; the new 
acetabular aperture obtained in this way 
must be deep and retentive (Fig. 12 B). 
If necessary, the roof of the acetabulum is 
dissected and lowered (Fig. 13). When the 
femoral head has been reintroduced into 
the acetabulum the latter is kept tied by 
means of a strong spongj' graft taken off 
the iliac crest. 

The cowling of the head i.s the next step 
in the procedure. It is done with a nylon 
bonnet prepared beforehand in the size 
required (Fig. 14 A). To this end I make 
use of an embroidery frame, which makc.s 



Fis:. 8.—Internal osteophytosis described by Ruti* 
shauscr of Geneva; .showing lower internal por¬ 
tion of the frothing femoral heacl, The tissue i.s 
sound and may be u.eed in the technic described. 
The surgeon should preserve as much of it as 
possible, 

the work much easier (Fig. 14/?). The 
bonnet, held tight around the femoral nock 
(Fig. 15), takes the form of the head, 
which is brought back iitto the acetabulum. 
The capsule, which I keep carefully in its 
fibrous planes, is pulled down and .seamed; 
all synovial alterations have been rc.sectcd, 
of course. The rectus fcmori.s mu.scle i.s 
put back into it.s place and fa.stcned with 
catgut suture.s. The iliac head i.s suturcil 


Chart f) (Case 5, opposite).—Roentgen tracings of Mrs. L., a patient with secondary arthrosis. A, 
forepart, front view; II and C, intermediary tracings; I), |M>stoi*crativc tracing, front view. Good re¬ 
sult in spite of an incident that might Imve been very serious, reluxation of tbe head uhilo the patient 
was being carried from the operating table back to l»ed. Kxceptionally, it was not possible to make the 
roentgen study until after a lapse of eiRht days. This examination, us a rule, is always done on 
the operating table (shelf operation). Ne%v immediate intervention, completed by loui-ring of the 
roof. Mobility regained after a long period of meticulous tre.atment, well compensated by result; 
flexibility good; walk in process of becoming excellent (Roentgen operative examination on the 
table »s neccssniT.- when at all po««ible. Conveying rou«t Ik* performed carefully. This ca«c is an 
example of what can result front the energj' of n patient who wants to get a good result 
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Chart G (Case G, opposite).—Roentgen tracings of Mrs, F., aged 30, with primary arthrosis, /l.fore- 
part, front view; i?, forepart, profile; C, intermediary tracing; D, postoperative tracing, front view. 
Result excellent; nearly complete mobility (see Fig. 14). Flexion, abduction, rotation; sensibility 
stopped three years after the operation. On examination, it is impos.'tible to say on which side opera¬ 
tion was done. Attention is centered on the primary arthrosis. Foimerly I considered nylon suitable 
only for mechanical arthrosis. This paves the way for more extensive studic.s. 





12 - 2-52 9 - 5-52 




Cliart 7 (Case 7)._Roentgen tracings of Mrs. Lc—, aged 38, willi advanced secondarj’ arthrili*!, A. 

forepart, front view; //, forepart, profile; C, intermediary tracing; D, postoperative traring, fnjiit 
view; R, postoperative tracing, profile. Kxccllcnt result four months after intervention. .Mobility 
almost complete. Pliant gait proves to Ik? quite safe. A magnificent example ’ ,, achieved'^ 

by will power. With this woman the result \\a.s re.-ichcd In n comparativel 'ii -ideri 

the technic employed. 
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interventions remain possible. This, in my 
opinion, shows that it is superior to other 
technics. It has the great advantage of 
tending to remake a physiologic articola- 
lation. Surely it is the ideal of a surgeon 
to build new material out of osseous living 
tissue, using the internal osteophytosis, 
the value of which equals that of new bone 
(Rutishauser; Grasset), without artifice 
other than introduction of tlie nece.ssary 
agent, reduced here to the strictest mini¬ 
mum—a nylon film. 

SUMMARY 

The author describes a technic for nylon 
plastic reconstruction of the hip. The pro¬ 
cedure preserves the femoral head and 
oifers no obstacle to any subsequent pro¬ 
cedures that may become necessary. 
Eleven cases are reported in which this 
technic was employed, with highly encour¬ 
aging results in nearly all. Some patients 
are still under treatment. 



Fig. IC.—Remodeled head capped with the nylon 
cowl picvioufiy prcp.nrcd, fastened by a thread 
stitched on its contour. Thu.s capped, the head 
will be brought back into the hollowed arelninilmn. 


RIASSUNTO 


RfiSUMfi 

L’auteur se sert de nylon pour la re¬ 
construction plastique de la hanche. Ce 
precede conserve la tete du femur et 
n'empeche aucun traitement subsequent. 



Fir. IB.—UrawinR of simple apparatus used for 
recovery of mobility in postoperative treatment. 


L’autore descrive imn tccnica per la 
ricostruzione plastica dell’anca con I’uso 
del nylon. La tecnica pieserva la testa del 
femore e non ostncola nitre cventnali 
terapie. 


sumArio 

0 autdr descreve uma tecnica para 
rcconstituitao plastica do quadril, com o 
iiso do “nylon.” 0 i)roccsso con.serva n 
“cabe^a” do femur e nao oferece dificul- 
dade alpuma ao emprego de outro qual- 
quer metodo de tratamento qiie se venha 
a tornar necessario. 


7.USAM MENFASSUNC 

Dcr Vcrfa.sser be.'chreibt cine Tcclinik 
dcs pln.stiscben Wiederaufbaus dcr Huefte 
unter Verwendung von Nylon. Das Ver- 
fahren sichert die Eriiallung dcs Ober- 
schenkelkopfe-s und .schafft keinc Hindcr- 
ni.sse fucr etwa orfordcriiche spaeterc 
Jlassnahmen. 
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RESUMEN uso de nylon. El procedimiento preserva 

la cabeza femoral y no ofrece obstaculo 
El autor describe una tecnica para re- a ciialquier otro subsiguiente que pudiera 
constriiccion plastica de la cadera con el hacerse necesario. 


NINTH INTERNATIONAL CONGRESS, 1954 
Under the Sponsorsliip of the Brazilian Governnienl 


Notice to All Members of the International College of Surgeons: 

The House of Delegates on May 9, 1952, in Madrid, Spain, decided that the 
City of Sao Paulo would be the meeting place of the next International Congress, 
approving the suggestion of His Excellency the Governor of the State, Prof. Dr. 
Lucas Nogueira Garcez. Brazilian members of the Board of Tru.stees were ap¬ 
pointed to the Commission organizing the Congress, under the direction of Prof. 
Dr. Carlos Gama, Vice-President of the International Congress and Secretary 
General for South America. 

The Ninth International Congress will be held from April 26 to May 2, 1954. 
The official topics are (1) experience with .socialized medicine in different countries, 
(2) now uses of radiology with contrast media in the various surgical specialties, 
and experience with antibiotics in all branches of surgery. 

Since the Ninth International Congress will coincide with the Fourth Centen¬ 
nial of the city of Sao Paulo, it is hoped that the conference, in addition to being 
one of the most memorable ever held, wdll add much to the commemorative activities 
of Sao Paulo. In order that the Commission may obtain in advance a satisfactory 
idea of the number who will attend, to arrange the best possible accommodations 
for them and to insure that the program shall be absolutely functional, all who are 
interested are requested to write to the address below. 

—Prof. Dr. Carlos Gama, Secretaria, Praca Ramos de Azevedo, 7.° Andar, 
Sida 710. Sao Paulo, Brazil. 

Organizing Commission 

Fernando Luz Filho 
Benjamin Rocha Sales 
Elpidio V. Cannabi-ava 
Pedro Falcao 

Membros Brasileiro.s 
do “Board of Trustees” 

.1. M. Cabello Campos 
Tesoureiro do 
Capitulo Brasileiro 


Carlos Gama 
,Io<e .Avelino Chaves 
Oscar Cintra Gordinho 
Kurico Bianco Ribeiio 
Rodolpho de Freitas 
-A. C. Vicente Azevedo 
Emanuel Maniues Porto 
Lucas M. Machado 
.lo'c Medicis 
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Fic:. 1. -F<,>nv>:iiion of projection? of the mucous membrane of the urinary bladder, somewhat sugges¬ 
tive of papillae, as a result of chronic irritation (Rolnick’). 


the ve.sical mucous membrane to form pro- 
.ieciions. somewhat sujro’estive of papillae 
when subjected to irritation. He (Rolnick) 
iuis pointed nut tlnit eiiithelial buds, the so- 
called cell lU'.sts of von Brunn (Fig. 2), 
either occur in the normal mucou.s mem¬ 
brane of th.o bladder or result from irrita¬ 
tion to it. Continued irritation will result 
in cyst formation, the so-called cy.stitis 
cy.<tica (Fig. H). Later stages in this proc¬ 
ess are "cystitis glandularis” (Fig. 4) and 
"cystitis follicularis” (Fig. .5). Squamous 
cell metaplasia (Fig. 6) of the mucous mem¬ 
brane may result from continued irritation. 
The proiu'i- role of these various lesions in 
tiic formation of bladder neoplasms is not 
v.a-11 understood, but they are worthy of 
cnn-idera.tion. The irritants that have been 
named as etiologic agents are coal tar 
products, chronic irritations, and bilharzi- 
r.-;s. .-vnioiig workers who have been ex- 
p-''.'cd t''> aniline dyes for a period of years 
the incidence of vesical papilloma or 
i ap'.l'.ary carcinoma is known to be high. 
It m 0‘ h-vcd that the chronically irritated 
'.ry ri'.Muii-r »-xhiVjits an increased 


tendency to tumor formation. This may 
develop along one of ttvo lines: a transi¬ 
tional cell papillary tumor may form, or 
the normal transitional epithelium may 
undergo squamous metaplasia, followed by 
squamous cell carcinoma. 

The majority of urologists today class¬ 
ify bladder neoplasms as either papillary 
or nonpapillary. This practical classifica¬ 
tion is of little value to the pathologist, but 
it serves as a valuable working tool for 
the practicing urologist charged with the 
responsibility of managing the disease. In 
using this classification we usuallj’^ assume 
that the papillary gi-owth is benign or of 
a low degree of malignancy, and that it 
has little or no invasiveness. The non¬ 
papillary tumor, on the contrary, is usu¬ 
ally invasive, and the degree of malig¬ 
nancy is proportionally higher. Flocks' 
has classified them as (1) papillary 
tumoi's, (2) infiltrating tumors confined 
to the bladder and (3) infiltrating tumors 
extending beyond the bladder. 

ililner’ has classified them as papillary 
and epidermoid. B.v epidermoid turnons 
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;>.—Cystitis cystica. 


liimors we use the classification in Table 1. 
Tliis is an attempt to correlate the cysto- 
scopic (lata with the degree of invasion 
and the accessibility of the tumor or 
tumors. We realize that this classification 
is very general, and that, while it may 
aiijily to the largest per cent of the groups 
considered, it will not be true in every 
individual case. 

Papillary tumors with long narrow 
stalks are usually benign or of a low 
grade of malignancy and confined to the 
mucosa. The shorter the stalk and the 
broader the base, the greater is the prob¬ 
ability f)f infiltration into the muscularis: 
a!.<o. the degree of malignancy is usually 
grt'atvr. Recurrent papillary tumors pre- 
s>‘nt a. special i)roblem. Some j)ai)illomas 
may recur over and over again without 


evident change in the degree of either 
malignancy or infiltration, while others 
will exhibit a marked increase in both 
with each recurrence. All recurrent papil¬ 
lary tumors of the bladder should be con¬ 
sidered potentially more invasive than the 
previous lesion. 

Multiple papillomas may not be invasive 
and may show little, if any, evidence of 
malignancy, but by their multiplicity they 
present a greater technical problem. Their 
eradication is more difiicult, and the need 
for future cystoscopic checks is greatei’. 
When multiple papillomas are invasive, 
the problem is increased in direct propor¬ 
tion to the number of papillomas present. 
Various urologists have stated their 
opinions as to the number of papillomas in 
a bladder that should be managed by con- 


2S 





mo^f ^eans. 

'nusciii^ ” ■'‘®''’e a,di '“'"ors a.-o 

®''en th ‘?i'® ''ifilf,.,, ''®"'"'-'' 

'"'V ‘he ■■''■« fceoT ‘'^■"''• 


y OISE ,SE or , 

‘ S,an. S,„a)e , 

r°^at,on 




JOURNAL OF THE INTERNATIONAL COLLEGE OF SURGEONS 


JANUARY, 1863 


bility of the tumor, and also because of 
the ability of tumors to interfere with 
certain functions of the bladder. For in¬ 
stance, a tumor on the posterior wall of 
the bladder is easier to destroy by elec¬ 
trocoagulation than is one on the anterior 
wall. A tumor in the dome, on the lateral 
or posterior wall, is easilj’’ removed by 
partial cystectomy, while one on the tri¬ 
gone, over a ureteral orifice or at the in¬ 
ternal vesical orifice, presents a more 
complicated anatomic and physiologic 
problem. The problem is further increased 
by the fact that 65 per cent of all bladder 
tumors are located in the basal area. 

Figure 8 is an attempt to correlate the 
various grades of malignancy of papillary 
carcinomas with the usual depth of infil¬ 
tration associated with each. Grade T 


papilloma is histologically benign. Grade II 
is histologically malignant, but usually 
noninvasive, or at least confined to the 
mucosa. Grade III papilloma is a highly 
malignant lesion, with invasion well into 
the muscularis and sometimes into the 
perivesical tissues. In the presence of 
Grade IV lesions all of the adjacent struc¬ 
tures are usually infiltrated. 

Unfortunately there are numerous ex¬ 
ceptions to the foregoing generalizations. 
Occasionally one finds a Grade II papillary 
carcinoma with extensive infiltration and 
metastasis. On the other hand, a Grade 
IV carcinoma may be limited to a small 
localized vesical area, presenting itself as 
a resectable lesion. The grade of a bladder 
tumor represents its histologic appear¬ 
ance, and this does not necessarily parallel 
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the depth of the tumor’s infiltration. 

The majority of patients with vesical 
tumors present themselves for examina¬ 
tion because of painless, gross liematuria. 
In Milner's^ study of 245 cases, hematuria 
was the first symptom in 94 per cent. 
Higgins* stated that hematuria is the pre¬ 
senting symptom in 79 to 85 per cent of 
all cases of carcinoma of the bladder. In 
our series of 58 patients, 44, or 76 per 
cent, were first examined because of gross 
hematuria. The remaining 14 sought medi¬ 
cal care because of dysuria, frequency, 
urgency, stranguria or ureteral pain, and 
the bladder tumor was discovered inci¬ 
dentally. 

The associated uvologic diagnoses in 
this group of 14 patients are shown in 
Table 2. 


Table 2 .—Vrolooic Diarinofics 


A’o. f)/ 

ylssoria/rrf Uroloi/tc Dinffuosen CunrK 

Benicn pro.^tatic hypertrophy.7 

Urethral ohstrwetion in female patients tt 
Persistent uiothral discharge in a 
male patient ... 1 

Uretcr.nl colic ^ [1 

Total . .. ... 14' 


Unless a bladder tumor is discovered 
during a cysto.'Jcopic study jicrformed for 
other reasons, it will eventually bleed. Un¬ 
fortunately all bladder tumors do not bleed 
early in their course. Table 3 repre.'^ent.s 
an atteini>t to find out whether delay in 
seeking metlical care resulted in progre.s.*; 
of the disease to an advanced .stage. It 
shows a tendency in that direction, though 
it is not pronounced. 
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Fig. 7.— Jewett and Strong’s classification of vesi¬ 
cal neoplasms, based on the depth of infiltration. 


Treatment of vesical tumors should be 
undertaken with the thought in mind that 
all are potentially malignant. The benign 
papilloma probably does exist. The work 
of Deming'’ and others serves to prove 
this point. In a study of 109 histologically 
benign papillomas he found that only 8, 


or 7.3 per cent, became malignant. The 
tissue submitted for histologic study may 
not bo rei)re.sentative of all the changes in 
a tumor, and, unless one goes deep into the 
nniscularis, infoi'mation will not be ob¬ 
tained concerning the degree of infiltra¬ 
tion. 

Dean" stated : “The time has passed for 
advocating any single form of treatment 
for all bladder tumors, because exjieri- 
ence has shown that all accepted treat¬ 
ments have usefulness which varies in de¬ 
gree with different conditions in the 
bladder and urinary tract. Arguments 
should no longer occur between proponents 
of radiation or radical surgery because 
the greatest value of these important 
agents is demonstrated in different clinical 
conditions. To produce the best results 
the urologist must be capable of utilizing 
all forms of therapy, either alone or in 
combination so that he may choose from 
the now somewhat extensive armamentar¬ 
ium, proper treatment for each patient.” 

Table 4 lists the various treatments we 
have used and our indications for their 
use. We reserve transurethral resection 
and fulguration for (a) obtaining biopsy 
material, (b) treating single and multiple 
papillomas of low malignancy and with 
a narrow stalk, and (c) control of bleed¬ 
ing in certain cases. We agree with 
Dean when he limits to 15 the number 
of papillomas that can be safely treated 
bv electrocoagulation in a single patient. 
In all cases, regardless of the cystoscopic 
appearance of the tumor, a biopsy is neces- 


Table —Rdntion of Duraliov of Si/»iptoms fo 
Grade of !\!ahg>iaiici/ hi a Stiidi/^ of 55 Cases 
of Maliriiiaiit Disease of the 
Vriiianj Bladder 


Durntion 
of Symptoms 

1 

Cirmle of MnUpoanpy 

11 111 IV 

Total- 

, *7 

One month 
or loss . 

4 

!) 

11 

4 

28 

51% 

One month . 

to 1 yr. 

O 

O 

1 

10 

2 

IG 

29'r 

Over one 

year. 


_5_ 

2 

4 

11 

20':i 

Totals .. 

7 

15 

23 

10 

55 

— 

% . 

13% 

27.2% 

41.7% 

18.1%- 

— 

100% 
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sary, and we prefer to take the specimen 
with the resectoscopG. Our preference in 
instruments is the Nesbit modification of 
the Stcrn-I\IcCarthy resectoscope. Witli 
use of the newer electrosurffical units with 
an undampened “tube” cutting current, 
and with the power turned down as low 
as possible, there will be very little change 
in the removed tissue attributable to the 
electric cutting current. The tissue changes 
are usually limited to a few layers of 
cells adjacent to the cut. The taking of 
deep bites of tissue further insures good 


biopsy material. In taking the biopsy 
specimen, we try to remove all of the 
lesion. In addition to obtaining the tissue 
from the lesion, it is important in deter¬ 
mining the degree of infiltration to ob¬ 
tain tissue from the periphery of the 
base and from deep in the muscularis 
beneath the base. This tissue should bo 
sent to the pathologist as three separate 
specimens from the .same lesion, labeled 
“tumor,” “periphery,” and “base." If 
several tumors arc present, the ti'<siie 
from each should be studied separately. 
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TAlUiF 4.— Aulhar's Jvdicalimiii for Ewploymcnl 
of Variouo Therapeutic Procedures iv 
Treatment of Matipnant 
Vesical Disease 

1. TrniiKurelliral resection atul fulKuration 

a. For sinplo or imiltiplo i)apillnry tumors of 
low Krnde (I or II) malignancy and with¬ 
out infdtration into the muscularis 

2. Transiirothrnl resection, fulfrnration, and im¬ 
plantation of radon seeds 

a. For recurrence of tumors mentioned under 
1 a 

b. For poor surgical risks with tumors of 
hipher defrrees of maliRnancy and some de¬ 
cree of infiltration of the muscularis 

3. Hiph voltape roentpen therapy 

a. For palliative procedures—otherwise we do 
not recommend its use. It is seldom effec- 
tive and often results in a small, contracted, 
painful bladder 

4. Suprapubic cystotomy and fulpuration 

a. For the tumors mentioned under 1 a that 
cannot be reached with the rcsectoscope or 
the fulguratinp electrode 

5. Suprapubic cystotomy, fulpuration and implan¬ 
tation of radium or radon seeds 

a. For the tumors mentioned in 2 a and 2 b 
if inaccessible transurcthrally, especially if 
they show a higher grade of malignancy 
and greater degree of infiltration 

6. Partial cystectomy 

a. For operable tumors involving the upper 
half of the bladder. They must be primary 
or i-ccurrent growths, single and nonpapil- 
lary 

b. For tumors in diverticula of the bladder 

7. Total cystectomy 

a. For primary or recurrent pajiillary or non- 
papillary tumors of the bladder with the 
followng characteristics: (1) infiltration 
into, but not through, the bladder muscula¬ 
ture; (2) medium to poor degree of micro¬ 
scopic differentiation; (3) in some cases, in¬ 
filtration through the muscularis in con¬ 
junction with a radical dissection of the 
perivesical iliac and aortic glands, and (4) 
some of the less malignant tumors in the 
basal area of the bladder in close proximity 
to the ureteral orifices or internal vesical 
orifice 

8. Palliative management for inoperable cases 

when the malignant growth has extended 

a. Bilateral ureterosigmoidostomy. This is the 
procedure of choice both from the stand- 
point of both comfort of the patient and 
function of the upper part of the urinary 
tract 

b. Cutaneous ureterostomy 

c. Nephrostomy or pyelostomy 

d. Suprapubic cystotomy 

6. High voltage roentgen therapy 


Dean" limits the use of transurethral 
electrocoagulation to single papillomas 
with bases no larger than 1 cm. in di¬ 
ameter, and to multiple papillomas of the 
.same size if not more than 15 are present. 
In his experience, tumors exceeding these 
sjiecifications are best treated by other 
methods. 

In our opinion, when there is a recur¬ 
rence of a previously resected papilloma, 
the therai)y should be changed. If there 
is a marked increase in the degree of ma¬ 
lignancy or evidence of muscular infiltra¬ 
tion, then radical surgical intervention is 
indicated, but if there is little change in 
the degree of malignancy and no evidence, 
or only doubtful evidence, of infiltration 
into the muscularis, the lesion should 
again be resected, the base fulgurated and 
either radium or radon seeds implanted. 
We use radon seeds because they are 
available, easy to insert and nonremovable. 

Dean and others" have recommended 
the transurethral use of radon seeds either 
with or without electrocoagulation for 
single papillary tumors with bases be¬ 
tween 1 and 2.5 cm. in diameter, but insist 
that they be so situated that every part 
of the tumor can be viewed through the 
cystoscope. They should be at least 1.5 
cm. from a ureteral orifice and 2 cm. away 
from the neck of the bladder. These 
authors emphasize the fact that infiltrat¬ 
ing neoplasms should not be treated trans- 
urethrally, because cystoscopically one can¬ 
not detect submucosal extension of a 
tumor. 

We do not recommend this conservative 
line of therapy in cases of infiltration of 
the tumor into the muscularis if the 
patient’s general condition is capable of 
withstanding more radical treatment. In 
aged patients and poor surgical risks we 
treat even large and deeply infiltrating 
lesions by transurethral resection, fulgiu*- 
ation and the implantation of radon seeds. 
We realize that this is only palliation, but 
it is about the limit of some patients’ surg¬ 
ical tolerance. 

High voltage roentgen therapy was 
formerly popular, but it fell into disrepute 
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because of the high incidence of compli¬ 
cations and its relative ineffectiveness. \Ve 
seldom use it, employing it only occasion¬ 
ally as a palliative procedure in the treat¬ 
ment of very poor surgical risks. It is 
very important that these patients be 
closely supervised throughout their course 
of therapy so that they do not become ex¬ 
hausted or that severe rectal and vesica! 
pain does not develop. In some cases there 
is a satisfactory regression in the size of 
the tumor, and a temporary improvement 
in the patient’s condition is noted. As 
complications of high voltage roentgen 
therapy we have encountered irradiation 
cystitis and proctitis, lower ureteral .steno¬ 
sis, and vesicovaginal and vesicorectal 
fistulas. 

Contact roentgen thei'apy witli the 
Chaoul tube has been reported as succcs.s- 
fully controlling some bladder tumors, but 
probably these lesions could be treated 
successfully with radon seeds or by seg¬ 
mental resection of the bladder. 

Suprapubic cystotomy and fulguratlon 
without the use of radium or radon seeds 
is seldom used today, but when used in 
conjunction with radium or radon seeds 
it is a valuable therapeutic procedure for 
benign papilloma and noninfiltrating pap¬ 
illoma or carcinoma located in areas of 
the bladder difficult to visualize with trans¬ 
urethral instruments. This procedure is 
also indicated for some patients with in¬ 
filtrating carcinoma if they are not ac¬ 
ceptable risks for either total or partial 
cystectomy. Dean,'® Flocks" and others 
have recommended the procedure for 
papillomas too large or unfavorably situ¬ 
ated for transurethral treatment, and also 
for flat, infiltrating carcinomas no larger 
than 3 cm. in diameter. They have em¬ 
phasized the fact that radium or radon 
seeds cannot be placed too dose to a ureter. 

If required to do this, one .should rcimplant 
the ureter into the bladder. 

Partial cystectomy is the ideal treat¬ 
ment in all cases in which one can success¬ 
fully remove all of the neopln.'^m. This 
limits its use to the noiipapillary carcino¬ 
mas in the upper portions of the bladder 


■■ir.i' '/A'lT r)i5-’:A .i* iitAPij:*!. 

;H copiplotely 
I h i ■ Mriihl.n' va-', 1 rocogniced 

< -M ; LV ]•>. llav, to recur 

?)r ■e‘1 ur.'Uiit- 

«'•'cio > ' < ■ Tay T!;'po’..s- in the 

; ac. I c.tiiiic; b. niddy 

t-X'-’is-J ’ ' of t*.' uvoler. 

Th!: “ , .it.‘ ' .a?:. |'ro..Ninic, but 

e:cr'r..'!.t * . i- ^h. tha' ^.vartial resec¬ 
tion !d'-''i teivov..' all ft the disease 
'T-ben tumi-i involves t!ic trigone. A 
zos'c cr' r'-.'m.o’ r-.'adde’' nali 1 5 cm. wide 
shou'd DO I'TTiovtd with tho tumor Car¬ 
cinomas inhltraled through the bladder 
wall are usuallv considered inopc’*nble, and 
therapy should lo directed toward pallia¬ 
tion. 

The indication.s for total cy.stectomy are 
controversial, but in general will include 
the infiltrating carcinomas that arc oper¬ 
able and cannot or should not bo extirpated 
by partial cy.stectomy. Our indications are: 

1. The pre.sence of noninfiltrating papil- 
laiy tumors, regardless of the degree of 
malignancy, that recur after transurethral 
resection and fulguration faster than we 
can destroy them. With the first recur¬ 
rence we u.sually implant ration seeds in 
addition to transurethral rc.section and 
fulguration. During the ensuing months 
or years, if the tumors recur greater in 
size and number than the lesions initially 
observed, we should probably recommend 
cystectomy. 

2. The presence of any or all papillary 
carcinomas with infiltration into tho mu.s- 
ciilaris, if operable and the patient i.s a 
.suitable .surgical ri.sk. 

3. The pre.sence of nonpapillary carcino¬ 
mas with muscular infiltration, and in¬ 
volving the basal area of the bladder. 

4. In some cases, the pre.sence of car¬ 
cinoma with infiltration through the blad¬ 
der wall in conjunction with a radical re¬ 
section of the porive.sical, iliac and aortic 
lymphatic.s. Leadbettor and Coojier'^ have 
di.scusscd this, giving their technic and 
a detailed anatomic study of the lymph 
drainage from the bladder. They estimate ' 
that between 20 and 30 per cent of all, 
malignant tumors of the bladder ire * ri- 
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vesical when first seen. The value of their 
radical in-ocedure will have to await future 
evaluation, but it is promising. 

Table 5 is a statistical study of 58 of 
our cases to show the results of the vaiu’ous 
treatments used. In 26, or 45 per cent, of 
the cases the patients were treated by 
transurethral resection and fulguration 
only. The neoplasms in these cases were 
benign or only slightly malignant, and the 
survival rate over an average i}eriod of 
thirty-one and one-tenth months is 61 per 
cent. Three of these patients later under¬ 
went total cystectomy because of recur¬ 
rences with infiltration into the muscu- 
lai'is. 

The 6 cases in which radon seeds were 
implanted constitute too small a group 
from which to draw conclusions. The 2 
deaths occurred in cases of advanced dis¬ 
ease in which the therapy was intended to 
be palliative only. The treatment was of 
doubtful value. The 4 cases in which high 
voltage roentgen therapy was used as an 
adjunct to transurethral resection of the 
tumor is too small a group to be signifi- 
^ cant. In 1 case the tumors Avere histologi¬ 
cally benign. The patient, a man, is living 
and Avell after twelve years. In the other 
cases the lesion Avas advanced and the high 
voltage roentgen therapy Avas given as a 
palliative measure. The 1 patient treated 
by this type of therapy only Avas beyond 
hope AA^hen fir.st seen. All patients receiA'- 
ing high voltage roentgen therapy suffered 
considerable pain in the vesical region. 

There Avere 6 deaths in the 14 cases in 
Avhich one-stage cystectomy Avas per¬ 
formed. Tavo Avere operative deaths, re¬ 
sulting in a rather high mortality rate of 
14 per cent. The 4 patients AA'^ho died later, 
after having survived for an average post¬ 
operative period of seventeen months, 
showed no evidence of recurrence of the 
carcinoma. In this group, 1 death resulted 
from an unsatisfactory ureterosigmoidos- 
tomy and 1 from coronary thrombosis; the 
other 2 followed surgical procedures for 
the relief of intestinal obstruction. The 8 
patients surviving for an average period 
of twenty-nine months are apparently can- 
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cer-free, but for some of them the period 
of observation is too short to justify op¬ 
timism. We expect that our final results 
Avill compare favorably Avith those of 
Marshall and Whitemore.'' In a .series of 
100, they reported 26 tAA'o-year to eight- 
year survivals in a series of 100 after 
cystectomy. 

Multiple-.stage cystectomies are undesir¬ 
able. With proper selection of cases, 
adecjuate ]ireparation, good anesthesia 
and ])roiAer surgical technic it should 
seldom be necessary to resort to multiple 
.stages in handling this problem. 

Considering the various surgical pro¬ 
cedures available for the relief of the dis¬ 
tressing symiffoms of adAmnced and in¬ 
operable carcinoma of the bladder, Ave 
])refer some method of diA'erting the urine 
from the upper part of the urinary tract. 
Ureterosigmoidostomy is the most desir¬ 
able method, but in some cases cutaneous 
ureterostomy or bilateral pyelostomy or 
nephrostomy should be employed. The em¬ 
ployment of surgical measures for the pal¬ 
liation of incurable carcinoma of the urin¬ 
ary bladder is justified by the observation 
that many of the patients so treated live 
for many months in relative comfort. 

Table 6 is an analysis of the 25 deaths 
in this series of 58 patients. The mortality 
rate is 43.1 per cent for a period A’arying 
from tAvo days to tAvelve years but aA’erag- 
ing tAventy-one and six-tenths months. 

In 7 of these cases there Avas perivesical 
involvement (JeAvett type C) AA’hen the 
patients Avere first seen, so treatment Avas 
palliative. In 18 of this group of 25 deaths 
the lesions Avere classified as JeAvett type 
A or B. Six of these patients died of car¬ 
cinoma. The remaining 12 died of other 
causes. The average age of this group of 
25 deceased patients AA'as 65 years, so the 
high death rate from nonmalignant causes 
is not too surprising. 

SUMMARY 

Table 7 summarizes the data resulting 
from this study, shoAving selection and 
treatment, Avith the expected results. 

The authors Avish to reemphasize the 
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imiioriancc of hematuria as the earliest 
symptom of vesical tumor. Cystoscopic 
examination is indicated for every jiaticnt 
with either pross or microscopic hema¬ 
turia. 


ZUSAM MKNFASSllNfi 

Die Erpebni.ssc dicser Arbeit sind in 
Abbildunp No. 14 zusammenpefasst, wo 
die Auswahl der Facile, die Behandlunp 
und die zu erAvartenden Resultatc dar- 
pelegt Averden. 

Die Verfasser betonen A'on neuem die 
Wichtigkeit der Haematurie als fruehe.stes 
Z e i c h e n einer BlasengescliAVulst. Bei 
jedem Kranken mit makroskopischer oder 
mikroskopischer Haematurie ist die Zys- 
toskopie indiziert. 


RESUMEN 

La figura 14 resume los dates resul- 
tantes de este estudio, mostrando la se- 
leccidn y tratamiento con los resultados 
esperados. 

Los autores desean recalcar la impor- 
tancia de la hematuria como primer sjn- 
toma de tumor vesical. El examen cisto- 
scdpico esta indicado en cualquier paciente 
con hematuria macroscopica 6 micro- 
scopica. 


sumArio 

0 quadro no. 14 sintetista os princi¬ 
pals dados colhidos neste estudo, demon- 
strando a seleqao e o tratamento, com os 
resultados verificados. 

Desejal os autores salientar a importan- 
cia da hematuria como sintoma inicial 
do tumor vesical. A cistoscopia e indicada 
para todos os cases sejam de hematuria 
pronunciada ou de hematuria micro- 
scopica. 


RESUM f; 


La figure 14 resume les donnees de ce 
tra\mil ra’cc le choix du traitement et les 
re.sultals olAenus. Les auteurs insistent 
sur I'importance de I’liematurie comme 
.symptdme initial d’une tumeur de vessie. 
La cystoscopic s’impose d’emblee pour 
tout patient presentant de rhomaturie 
macroscopique ou microscopique. 


niASSUNTO 


La figura 14 riassume i dati dello stu¬ 
dio, mostrando assieme tipo di cura e ri- 
sultati. 

L’nutore intende riafTermare I’impor- 
Linza dell’ematuria come segno precocis- 
simo di tumore vescicale. La cistoscopia 
e indicata in ogni caso di ematuria, maci'o- 
o microscopica che sia. 
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Prevention of Iatrogenic Trauma 
in Otolaryngology 
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S URGICAL progress has reached tre¬ 
mendous heights of mechanical per¬ 
fection. All surgical fields have been 
aided by superior preparation of those 
practicing the art, as well as the important 
adjuvants of a greater knowledge of pre¬ 
operative and postoperative care, improved 
technics of anesthesia and the support of 
blood arid blood substitutes. While anti¬ 
biotics and chemotherapy are fully ac¬ 
knowledged as making possible recoveries 
from infections hitherto considered fatal, 
they are not to be considered as substitutes 
for careful and adequately performed sur¬ 
gical procedures. 

Historically, one can refer to the past 
decade as a period of medical revolution, 
because. antibiotics have increased the 
therapeutic index of safety. However, it 
is the opinion of F. R. Cole' that the casual 
attitude, taken by the profession in the 
application of these drugs has been most 
astonishing. He has expressed the opinion 
that there has been a slow deterioration 
of diagnosis and observation of the pa¬ 
tient, both in the ranks of the specialist 
and the general practitioner. The broad 
spectrum of bacteriocidal properties of an¬ 
tibiotics have given the physician an al¬ 
most devil-may-care attitude in the treat¬ 
ment of many diseases. The diagnostic 
necessities have not changed with the on¬ 
set and preparation of the newer drugs, 
except that the use of antibiotics ha.s fre¬ 
quently distorted the presenting symptoms 
of the patient as well as the objective data 
on the disease entity. 

Since primitive technical methods have 
given way to the surgical advances of the 
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mid-twentieth century, the avalanche of 
progress has been somewhat overwhelm¬ 
ing. The juggernaut of supply and demand, 
together with present-day economics, has 
produced an era of vanishing personal con¬ 
tacts of physician and patient. Medicine 
is moving in new directions, in spite of the 
fact that educators are emphasizing the 
need for the attitude of the doctor of to¬ 
morrow to be allied to the spirit of the 
beloved family doctor. Page* expressed 
the wish that he be “a practitioner of con¬ 
structive medicine, a scientist trained in 
considering man as a whole human being" 
and that he should understand man’s phys¬ 
iology and psychology and know that 
changes in man himself have a way of 
reacting on his whole environment. Surely, 
the best planning again.st di.saster is based 
on the realization that a disease, though 
it may be limited morphologically to a 
ti.ssue, actually does not only affect the 
normal function of the entire organism, 
but also may set in motion a subtle pro¬ 
gression of crises, psychologic, sociologic 
and economic, extending far beyond the 
physical condition of the sick person. 

Reassessment of the role of the physi¬ 
cian for good or for evil has been rekindled 
by Ebaugh,“ who introduced a useful as 
well as meaningful term in setting forth 
the dictionary definition* which states that 
“iatrogenic illnesses are those disorders 
unwittingly induced in the patient by the 
physician, based on the physician's exami¬ 
nation, manner and discussion,” Infrnfi is 
derived from the Greek and means physi¬ 
cian or therapy and the term “iatrogene¬ 
sis” implies the morbid state created or 
aggravated by the physician. It is apparent 
that what physicians say or think, what 
they fail to say or think, what they do or 
what they do not do may contribute vitally 
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to increasing the emotional maiadjust- 
inenta arising from the insecurity, fear, 
anxiety, unhappiness or unresolved con¬ 
flicts of a patient. 

Recent contributions of McNeill'’ and 
Nicholson" have stressed the importance 
of the physician’s own emotional i-eactions 
to the patient’s disease, thereby influenc¬ 
ing the latter’s response to his symptoms. 
Means aptly stated : "If he [the physician] 
is to truly know his patient, he is to know 
and understand himself.’’ The jn’oblem was 
summed up by Ebaugh" as resulting from 
three facets of ineptitude: (1) failure to 
recognize the existence of emotional fac¬ 
tors in illness, a major defect in medical 
education emphasizing the mechanistic 
viewpoint; (2) inability to treat minor 
emotional disorders if recognized, and (3) 
lack of awareness of the role played by 
the physician’s feelings, attitudes and be¬ 
havior in precipitating and perpetuating 
illness. 

Socrates, more than 2500 years ago, 
chided the Athenian physicians for their 
organistic medical attitudes and appropri¬ 
ately pointed out that the body could not 
be cured without treating the mind.® Oto¬ 
laryngology is a specialty in which one 
becomes especially aware of this rebuke, 
because the head and neck areas contain 
all of the special senses so readily dis¬ 
turbed in the course of man’s earthly exist¬ 
ence. One is not unmindful that many 
iatrogenic responses occur throughout the 
medical and surgical fields. Otolaiyngolo- 
gy, after all, bears a kinship to each field 
of medicine. Since many diseases stem 
from a physiologic disturbance rather than 
from an altered anatomic picture, this is 
all the more important. By the same token, 
it is characteristic of the organistic or 
mechanistic school to attempt to fit the 
symptom to the sign (since some abnor¬ 
mality can be found in nearly everyone) 
without weighing carefully the “total pa¬ 
tient” concept. Hollander' stressed the fact 
that an incidental observation may errone¬ 
ously be considered the cause of an un¬ 
related condition. “If the physician treats 
the incidental finding, he is creating a dis¬ 


turbance which did not exist. Moreover, 
he is implanting the notion that what may 
really be a psychogenically determined 
.symptom is organic in origin.” The pre¬ 
scribing of needless therapy based upon 
.some trivial sign has left in its wake 
millions of troubled souls since the Socrat- 
ic era. 

Many personal indictments are brought 
about by such apparently trivial causes as 
the facial expression of the ph 3 ’sician, 
whose look of concern or perturbation may 
be referable to situations irrelevant to the 
particular patient; his mj'opia, which 
interferes with the bi-oader “total person” 
concept; his hast.v or incomplete ph.vsical 
examinations engendered by pressure of 
work or outside interests; his willingness 
to “go along” with the patient’s ideas or 
feelings or self-made diagnosis lest he seek 
help elsewhere; his indiscriminate, repeti¬ 
tious and long-continued use of remedial 
agents of dubious application; his dis¬ 
missal of the ))atient with a diagnostic 
label but with no words of explanation at 
all or meaningless pseudoscientific ver¬ 
biage that serves onl.v to engender greater 
anxiety and send the patient further on in 
his “iatrogenic shopping tour” (Ebaugh) 
down the road to economic uncertainty, 
enforced dependence upon organistic phil- 
osophj', antagonism toward the profession 
in general and denunciations in the pub¬ 
lic press. 

If one is to launch upon the use of 
remedial agents in combating these and 
innumerable other deficiencies of practice 
so that thej’’ will keep pace with technical 
advances, one must first admit their exist¬ 
ence. Iatrogenic influences become mani¬ 
fest as the results of: (1) mistakes in 
diagnosis, (2) attempts to establish a diag¬ 
nosis, (3) medical thei-apy, (4) surgical 
therap.y, (5) ps.vchiatric therap.v or (6) 
general care of the patient. Such a classi¬ 
fication, suggested by Nicholson," lends it¬ 
self to factual discussion. 

Mistaken Diagnosis .—“To err is hu¬ 
man,” but the inhumanities resulting from 
diagnostic failure constitute the worst 
erroi's of medical or surgical practice. One 
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Tlio physician should be discreet in -what 
lie says to the patient. If he can do no 
Kood, at least he should do no harm. Alarm¬ 
ing information can preciiiitate acute anx¬ 
iety. Some characteristic remarks are; 
“These things sometimes become cancer¬ 
ous” and “The brain can become affected 
if the infection spreads.” The use of the 
terms “growth,” “chronic” and “progres- 
ive” may likewise have disa.strous effects. 
The fear of deterioration of special .sen.ses, 
mental disease, pain, old age, death, dis¬ 
figurement, public censure, the loss of a 
job, loneliness and failure are criiipling 
responses to emotional experiences. Many 
patients are the victims of unreasoning 
fears due to misinformation and misinter¬ 
pretation. 

Diagnostic Procvclvrcs .—There is an 
erroneous but popular concept that pa¬ 
tients are favorably impressed by test jiro- 
cedures. It has already been stated that, 
on the contrary, there may be a fear en¬ 
gendered that creates invalidism and even 
aggravates the existing pathologic con¬ 
dition. One patient, a iihysician, had 
pharyngeal cancerophobia for many years. 
Repeated assurances by his colleagues 
usually were immediately nullified by a 
swab or a spray. Finally one of them, 
hoping to impress the doctor by truly 
scientific means, took a biopsy specimen 
from the region of complaint and sought 
to show him once and for all, under the 
microscope, that the tissue was “negative.” 
The result was that the patient was more 
certain than ever that he was doomed, be¬ 
cause he was convinced that some normal 
tissue had been substituted. 

Ordering roentgenograms or barium 
swallow tests will have somewhat the same 
effect unless the physician understands 
his patient and explains that this is done 
as a mere routine of twentieth century 
medicine and not because “we wish to rule 
out a tumor.” In the interpretation of a 
roentgen film, no such remark should ever 
be made as “We could find nothing wrong,” 
which to the anxious patient only means 
“there is something, but they cannot see 
it.” Murderous is the presentation of an 


envelope of films containing also the roent¬ 
genologist’s report, which often contains 
such evasively jjrotectivc phrases as “a 
suspicious mass or defect is present,” or 
“We would like to j-echcck with some other 
views.” From physician to i)hy.sician there 
is nothing wrong with these statements, 
but when the report falls into the hands 
of a su.sceptible patient the end is never 
in sight. Histories should never be left 
lying around for any patient to read. A 
patient should never be taken into a dark¬ 
room, as is done in routine transillumi- 
nation of the nasal accessory sinuses, with¬ 
out a brief explanation of the procedure 
or without an attendant. Avoidance of an 
“incident,” whether real or imaginary, is 
further aided by a bit of darkroom chatter 
about this or that being "normal” or 
“clear.” This will make the minutes seem 
like minutes, rather than years, to an 
anxious patient who is naturally appre¬ 
hensive of the environment and the instru¬ 
ments to say nothing of the serious miens 
of those pronouncing his diagnostic sen¬ 
tence. Sad indeed is the response of the 
hard of hearing subject to an audiometric 
test not previously explained. The patient 
may regard the procedure as therapeutic 
and express himself as “hearing better 
after that new treatment.” 

The diagnostic term “negative” should 
give way to “normal,” because the former 
is an inconclusive term. There should be 
less use of the modest “I think”; for the 
patient, "I know,” without dogmatism, 
is much more convincing and carries with 
it an air of authority and a healthy finality 
of opinion. Should further observation be 
indicated or a recheck of a test be advan¬ 
tageous, such information should be studi¬ 
ously and cautiously imparted to the pa¬ 
tient so as to avoid misinterpretation. It 
makes seiise to have an automobile re¬ 
checked ; so should it be with the enlight¬ 
ened patient. 

Every diagnostic procedure carries with 
it a potential hazard, and this should be 
recognized and remembered. A diagnostic 
antrum lavage, for example, normally is 
l)ei-formed without danger and gives valu- 
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promptness prevails in warding oiT ca¬ 
tastrophe; (3) ncccsmru, as for benign 
growths, loss urgent perhaps hut indicated 
by the presence of a definite lesion; (4) 
elective, in the presence of a pathologic 
alteration, such as a deviated nasal sep¬ 
tum, but without certainty that all symp¬ 
toms will be relieved by corrective inter¬ 
vention; (5) when long-standing 

deformities render the indications rather 
dubious, and (6) loishfnl, i. e., performed 
upon patients who have no objective di¬ 
sease but do present symptoms, which are 
thought to justify an operation based on 
(a) a “hunch” or intuitive feeling, (b) 
pressure fi’om the patient or his family, or 
(c) the surgeon’s own intolerance of inac¬ 
tivity, which is the causative factor in 
many so-called explorations. In the last 
three types of surgical indication the per¬ 
sonality of the patient assumes a promi¬ 
nent role in the results of the oi)eration. 
Furthermore, in creating invalidism and 
aggravating existing disease, surgery has 
no peer. The fact that patients subject 
themselves willingly to surgical treatment 
is no evidence for another surgical proced¬ 
ure; it is frequently evidence against it. 
Among the many reasons for this willing¬ 
ness, other than outright masochism, is 
desire for the doubtful pleasure of being 
an invalid upon whom are heaped all serv¬ 
ice and attention and who can govern those 
about him by the power of his chronic ail¬ 
ments. 

Each surgeon who adds, unwittingly or 
otherwise, to the proud length of such a 
patient’s oft-told surgical repertoire must 
be made aware of the fact that no sug¬ 
gestive therapeutic procedure, whether 
medical or surgical, relieves for long an 
underlying emotional disorder.”’ A recent 
report concerning excessive surgical inter¬ 
vention in hysterical patients" concluded 
that “ the excess number of operations 
seemed neither clearly indicated nor thera¬ 
peutically successful.” These same authors 
defended what they referred to as the 
surgeon’s “sadism.” Perhaps it is the 
“holier than thou” position of the surgeon 

•How m\»ch of this exists nmonR Iho Ion million operations 
perforniod in the United States every year is conjccturnl. 


or, better stated, hi.s “emotional attitude of 
.superiority and omnipotence” that may 
eventually dictate compulsive surgical in¬ 
terference. Although confidence and bold¬ 
ness are cherished possessions of the sur¬ 
geon, they are inadequate substitutes for 
expei’ience, good judgement, study of the 
case at hand or inner stability unaffected 
by personal conflicts. 

The psychiatrist may have sjiecial train¬ 
ing in technics of analysis and guidance, 
but he exercises no patent rights on the 
God-given gift of being a good listener. 
Doubt is often dispelled by permitting the 
patient to tell his story without inter¬ 
ruption, disapproval or moralization. Too 
often stress is placed upon the art of 
hi.story taking as a diagnostic index of 
physical ills alone, but reliable informa¬ 
tion may be forthcoming, as the story un¬ 
folds, which at the same time reveals 
emotional factors of more than passing 
interest to both patient and surgeon. 
Surgical disaster in the form of failure 
to relieve the symptom or symptoms, 
to say nothing of sending the patient 
into an emotional tailspin, has been 
known to send the surgeon to his grave. 
One can but refer to the untimely death of 
that great otologist. Professor Gustav 
Alexander, who was shot and killed by a 
mastoidectomy patient twenty years after 
a previous attempt had been made on the 
surgeon’s life. As has been suggested by 
Braceland,’" a situation of this kind can 
be avoided by posing the question, “What 
do you (the patient) think this (the symp¬ 
toms or sign) is doing to you?” The 
answer to this can be most revealing as 
to why the patient is reacting in this par¬ 
ticular manner to his illness. A purely 
restrictive organistic approach will always 
fail to uncover a ti'ue psychoneurosis and 
may precipitate the development of one. 

More emphasis is being given nowadays 
to the psychological preparation of the 
patient for surgical treatment. It is the 
role of the modern surgeon to offer surgi¬ 
cal intervention not by decree but by ex¬ 
planation. Procedures involving children, 
tonsillectomy as a case in point, should 
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Segmental Resection in the Surgical Treatment 
of Pulmonary Tuberculosis 
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S EGMENTAL resection is a fairly re¬ 
cent development in the surgical 
treatment of pulmonary tuberculosis. 
Although the method has enjoyed increas¬ 
ing popularity in the management of 
various nontuberculous surgical lesions of 
the chest within the past two decades, 
this form of excisional pulmonary surgical 
intervention has been employed in pa¬ 
tients with tuberculosis only during the 
past four or five years. The application 
of the technic of segmental resection to 
tuberculous lesions was initiated with 
some apprehension. There was grave 
doubt in the beginning as to whether the 
procedure would prove safe and satisfac¬ 
tory for patients with pulmonary tuber¬ 
culosis. Eaidy reports of impressive num¬ 
bers of patients treated in this manner 
are now accumulating in the literature, 
and the results thus far indicate that it 
is a method of great promise. Our con¬ 
viction that segmental resection consti¬ 
tutes a significant advance in the surgical 
management of pulmonary tuberculosis is 
based upon the results achieved in the 88 
consecutive resections of this type per¬ 
formed at the U. S. Naval Hospital, St. 
Albans, N. Y., between April 1948 and 
July 1952. In this paper, the selection of 
patients for operation, preoperative and 
postoperative care, surgical complications 
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and the early reMilt'^ of trealmont 'i' >'‘. 0 '- 
mental resection will be 

Tiiberculo.sjs is a protean disea-'t laige- 
ly unpredictable in its bv?ha\ior often 
widespi'ead in its distribution u tiiin the 
lung. These and other factors have caiised 
excisional surgical procedures to be ap¬ 
proached with considerable caution. Ex¬ 
perience has emphasized the wi'^dom of 
that careful attitude. Until compuratively 
recently, resectional therapy f u* tuber¬ 
culous pulmonary lesions has been consid¬ 
ered chiefly, if not exclusively, a method 
of necessity. In many cHnic.s, even to¬ 
day, pulmonary resection of any type is 
rarely elected in tlie definitive treatment 
of patients with this disease. Thus the 
time-honored indications for resection in 
cases of pulmonary tuberculosis are .such 
conditions as thoracoplasty or pneumo¬ 
thorax failure, giant cavities, lower lobe 
cavities, destroyed lung, bronchosteno.sis, 
tuberculous bronchiectasis and certain 
tuberculous lesions in children. Such 
lesions are, in general, intractable to other 
forms of therapy, and excisional opera¬ 
tion is chosen in their management for the 
principal reason that other forms of treat¬ 
ment will probably bo doomed to failure. 
Although insuflicient time has elapsed for 
a final asses.sment of results, experience 
to date has convinced us that iv rrrtaiu 
well selected cases segmental resection is 
superior to any other form of manage¬ 
ment, even though it might be possible to 
treat the patient successfully by any one 
of several other methods. This applies 
particularly to the small localized lesion, 
cavernous or nodular, which is confined 
to a single segment, or to a patient in 
whom the primary focus occupies a seg- 
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meiit and no more than one additional 
adjacent segment is involved. 

It is not suggested that segmental re¬ 
section is destined to supplant completely 
other therapeutic methods which have 
stood the test of time, nor is it proposed 
as a cure-all applicable to all types of 
tuberculous pulmonary lesions. On the 
contrary, there is probably no form of 
treatment employed in this disease that 
requires more discriminating judgment, 
more careful evaluation of the patient, 
better preoperative preparation, more 
judicious timing of the operative proce- 
din’e, more meticulous operative tech¬ 
nic, or more unremitting attention to the 
details of postoperative care than does 
segmental resection if the desired results 
are to be achieved. 

In general, it may be stated categpi’- 
ically that patients do well after seg¬ 
mental resection who would probably 
have reacted favorably to other thera¬ 
peutic methods. This is but another way 
of stating that the best results are to be 
anticipated in those patients who have 
demonstrated a relatively high degree of 
resistance to their disease. It is indeed 
the fact that they have been able to 
localize the tuberculous process that 
points them out as suitable candidates for 
segmental resection. One of the most at¬ 
tractive features of this surgical procedure 
lies in the conservation of healthy seg¬ 
ments of lung. However, it was learned 
from early experience that, because of 
the apparent necessity of conserving all 
possible uninvolved pulmonaiy paren¬ 
chyma in patients whose disease was ex¬ 
tensive and widespread, to elect seg¬ 
mental resection was to court disaster. 
The employment of this technic as a last 
resort in an otherwise desperate situation 
entails great risk and offers minimal pros¬ 
pects of success. 

What, then, are the indications for seg¬ 
mental resection? It can be stated simply 
that we have elected to employ this meth¬ 
od because it was originally our hope, and 
is now our belief, that in suitaljly se¬ 
lected cases segmental resection offers the 


quickest, surest, least expensive and most 
satisfying method of bringing the pa¬ 
tient’s disease under control with a risk 
of complications no greater than those 
involved when other accepted methods of 
treatment are employed, if as great. Stud¬ 
ies of pulmonary function, now being 
done routinely both preoperatively and 
postoperatively in all our operative cases 
of tuberculosis, .strongly indicate that less 
functional impairment follows segmental 
resection than occurs when alternative 
surgical procedures are utilized for simi¬ 
lar lesions. It can be definitely stated that 
there is no significant change in function 
after segmental removal of the diseased 
portion of lung. The studies on which this 
statement is based were carried out in 
the early postoperative pei-iod (within 
thi’ee months or less of the time of ex- 
cisional operation). Later functional in¬ 
vestigations in a few cases (six or more 
months after operation) show a trend 
toward actual improvement of function 
as compared with the preoperative status. 
This preservation of function by avoiding 
the needless sacrifice of healthy pul¬ 
monary parenchyma constitutes one of 
the more appealing features of the opera¬ 
tion. Furthermore, the follow-up studies, 
although not yet of sufficient duration to 
be conclusive, suggest that the pei'ma- 
nency of the results achieved by this meth¬ 
od of management may well equal, if they 
do not actually excel, those accomplished 
by other forms of treatment. 

Extent and Distribution of Resections. 
—During the period of slightly over four 
years covered by this report, 130 patients 
have been treated by excisional proce¬ 
dures. The extent and distribution of the 
resections are presented in Table 1. Pa¬ 
tients treated by lobectomy or penumo- 
nectomy will not be considered in detail. 
The larger resections are included in the 
statistics merely to indicate the relative 
role that segmental operations have 
played in the overall program of resec¬ 
tional therapy for pulmonary tuberculosis 
in this hospital. It will be noted that the 
number of resections performed slightly 
exceeds the total number of patients 
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Regardless of the mean.- I, vh,ch 
localization of the disease ha.s been ac- 
complished, the essence of the problem 
lemains the same. It consists of so treat- 
mg the patient that has clinit dly sig¬ 
nificant disease becomes stable .md con- 
nned to one or two SGgnients. 

Preoperative Preparation _The treat- 

ment of any patient with pulmonaVy 
tuberculosis must necessarily bo indi¬ 
vidualized, and it is therefore impossible 
to outline a standard plan of preoper¬ 
ative preparation. In fact, when treat- 
ment is begrun there is no means by which 
one may accurately predict which patients 
will become candidates for segmental re¬ 
section, which will require more extensive 
surgical procedures, and which will re¬ 
spond satisfactorily to a conservative 
regimen alone. Thus certain therapeutic 
methods, such as a prolonged course of 
streptomycin combined with para-amino- 
saheyhe acid, originally employed in the 
hope of arresting the disease, may iilti 
mately prove to have been but a step in the 
preoperative preparation of the patient 
for segmentiil resection. The same may be 
said of artificial pneumoperitoneum or 
temporary phrenic paralysis. One may 
therefore speak only in general terms in 
discussing the preparation of a patient 
for resmental resection. Since this su . 
gical method demands a stable lesion 
patient is accepted for segmental re 
Uon whose period of observation has 
been sufficiently long to pe ' 
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ate assessment of the behavior of his dis¬ 
ease. Obviouslj', tuberculosis that shows 
steady rcriression does not present the in¬ 
dications for excisional intervention, and 
patients whose lesions are progressive 
cannot be treated by resection with rea¬ 
sonable safety or anticipation of success. 
Every effort has therefore been made to 
establish stability in these patients. Care¬ 
fully controlled bed rest has been routine. 
Although its duration has varied, few 
patients have been operated upon who 
have had less than three months of bed 
rest. In the average case this period has 
been considerably in excess of six months. 

Approximately two-thirds of the first 
40 patients in this series did not receive 
streptomycin either preoperatively or 
postoperatively, whereas in the last 48 pa¬ 
tients it has been employed almost 
routinely. Our present practice is to give 
streptomycin to all patients in whose cases 
a positive bacteriologic diagnosis of tuber¬ 
culosis has been made. The drug is not 
given to patients from whom a positive 
culture has not been obtained. Among the 
last 48 patients, as in the first group of 
40, a few have been operated upon be¬ 
cause carcinoma was suspected. Those 
patients did not receive streptomj'-cin. 

In passing, it is interesting to note that 
among the first 40 patients, the 26 who 
did not receive streptomycin showed no 
greater incidence of postoperative com¬ 
plications than did those who received the 
antibiotic, and achieved equally good re¬ 
sults. These results do not in any way 
depreciate the value of streptomycin, and 
we should not like to have them so inter¬ 
preted. The experience simply appeal's to 
indicate that segmental resection can be 
carried out in well selected cases with 
good results without the influence of 
streptomycin. Nevertheless, it is believed 
that the drug adds some degree of protec¬ 
tion, and all patients with proved tuber¬ 
culosis now receive streptomycin and 
para-aminosalicylic acid prior to and after 
excisional operations. The drug is com¬ 
monly given in the dosage of 1 Gm. twice 
weekly, combined with para-aminosali¬ 
cylic acid, 12 Gm. daily. When other in¬ 


dications for its use exist, it is continued 
without interruption from the time the 
therapy is instituted until the surgical 
program is completed. When the antibiotic 
is given soleb" because an exci.sional op¬ 
eration is contemplated, it is usually 
.started two weeks prior to the operation. 
The duration of streptomycin therapy in 
the postoperative period depends upon 
the operative data and the postoperative 
behavior of the patient. This interval has 
varied from a few weeks to several 
months. 

Numerous patients in this series have 
been treated by temporary phrenic pa¬ 
ralysis, and in some instances the phrenic 
crush has been repeated one or more 
times. Even more frequently artificial 
pneumoperitoneum has been utilized, 
alone or in combination with phrenic pa¬ 
ralysis. Pneumothorax has been employed 
onlj-- a feAv times. The ideal sought has 
been not onlj’- to obtain localization within 
a segment, or to no more than two adja¬ 
cent segments, but to secure limitation 
of the lesion to a single well-defined focus 
within the involved segment. Experience 
indicates that in addition to well-con¬ 
trolled bed rest, with or without strepto- 
mj'’cin, relaxation procedures of the tjqjes 
just mentioned hasten resolution of the 
perifocal reaction, aid in the control of 
small scattered foci, and generally speed 
the reparative processes which may so 
confine the patient’s disease as to make 
him a suitable subject for segmental re¬ 
section. 

Operative Technic .—The technic of seg¬ 
mental resection will not be considered in 
great detail. Defining segmental resection 
in the broad sense as consisting of the 
removal of less than a lobe, three tech¬ 
nics are available. These consist of (a) 
local enucleation, (b) wedge resection, 
and (c) anatomic segmental resection. 
Local enucleation is most applicable to 
those small, round, sharply circumsci'ibed 
tuberculomatous lesions which present at 
a pleural surface. Wedge resection has 
proved a suitable method for removing 
similar lesions or localized nodular foci 
situated at or near the fi*ee margin of 
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Taiii.K 1. —Total 

I’licuniom’rtoiny ... 

Loin’ctoiny . 

Si'Ki'H'nti'l roKi'dtion 


Nninhrr of Rntrcliom for Pulmomnn Tuhn-culnuw, 


17 cjiHcs 13.1% 

25 cases 10.2% 

88 eases 07.7% 


Anatomic scpmental 
Wc(i;rc excision .... 
Local eniiclentioii .. 


lVJ,S-19r,2 (120 Canes) 

resection. .5.0 cases 67.0% 

. 9 cases 10.2% 

.20 cases 22.8% 


Total 


130 cases 100.0% Total 


88 cases 100.0%> 


Se^rmental llcscction 
1 Anatomic Type 


Left U])per Lobe 


Apical-posterior segment .24 cases 

Posterior siibsenuent. 3 cases 

Aiiical-posterior and anterior 

sejrments . 1 case 

Accessory anterior sepment . 1 ease 

Left Lower Lobe 

Sujierior sep:ment . 7 cases 


2. WedKc Excision 


Left upper lobe . 4 cases 

Left lower lobe . 2 cases 

Rifrht upper lobe . 1 case 

Ripht lower lobe .3 cases 


Ripbt Upper Lobe 

Apical_ segment . 4 cases 

Posterior sepment . 4 cases 

Apical & posterior sepments.13 cases 

Anterior sepment . 1 case 

Posterior & subscpmciit of apical 

sepment . 1 case 

Ripht Middle Lobe 

Laterial sepment . 1 case 

Ripbt Lower Lobe 

Superior sepment . 1 case 

3. Local Enucleation 

Left upper lobe . 2 cases 

Left lower lobe . 5 cases 

Ripht upper lobe . 5 cases 

Ripht middle lobe . 2 cases 

Ripht lower lobe . G cases 


a lobe or along a fissure. We have re¬ 
cently abandoned the use of wedge resec¬ 
tion liecause of a growing conviction that 
lesions suited to this technic are equalbr 
safe for local enucleation, which entails 
less sacrifice of healthy parenchyma and 
less distortion of the residual pulmonary 
tissue. The large majority of these pa¬ 
tients have been managed by anatomic 
segmental resection. It scarcely need be 
mentioned that this operation requires 
an intimate knowledge of the anatomic 
nature of the bronchial tree. One must 
also be familiar with the vascular pattern 
of the various segments and aware of 
the common variations of the usual ar¬ 
rangement. The surgeon must possess the 
ability to recognize true anomalies of the 
blood supply when they are encountered. 

In performing segmental resection for 
tuberculosis we have used principally the 
lateral decubitus position and commonly 
resect an appropriate rib, most often the 
fifth. In young men and in most women 
we have utilized an intercostal incision, 
entering the chest most frequently 
through the fourth interspace. Early in 
this series it was almost a routine prac¬ 
tice to secure the bronchus before ligat¬ 


ing any of the vessels to a segment. With 
increasing experience, however, we have 
become more confident of our ability to 
recognize and identify the appropriate 
vessels with certainty, and have adopted 
the general policy of freeing, ligating and 
dividing the arterial supply to the seg¬ 
ment before directing attention to the 
bronchus. The segmental bronchus is 
freed, clamped and severed and the stump 
closed as the second step. Interrupted 
sutures of fine black silk are used for the 
primary layer of bronchial closure. Trac¬ 
tion is exerted upon the severed bronchus 
and, with the aid of gentle finger dissec¬ 
tion, the segment is stripped fi-om its at¬ 
tachment to the adjacent segments. Care 
is exercised to carry out this stripping 
in the intersegmental plane, using the in- 
tersegmental vein as a guide. Branches 
of this vein of any significant size drain¬ 
ing the segment that is being removed are 
clamped, cut and ligated as they are en¬ 
countered. These are commonly very few. 
As the stripping proceeds, the principal 
veins draining the segment come into 
view. These are divided and ligated as 
they are exposed. We do not use the in¬ 
flation-deflation technic to verify the iden- 
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tity of the segmental bronchus after it 
has been clamped and before it is severed. 
That procedure has been found to be prac¬ 
tically useless, because of the common 
presence of abundant cross ventilation 
from adjacent segments. The surgeon 
must rely upon his knowledge of the anat¬ 
omy of the bronchial tree to select the 
proper segmental bronchus. In no instance 
has the wrong segmental bronchus been 
divided. If, during the course of stripping 
of a segment, the disease is found to have 
crossed the intersegmental plane to in¬ 
volve an adjacent segment, the stripping 
is discontinued immediately and the ad¬ 
joining segmental bronchus, or occasion¬ 
ally a subsegmental bronchus, is divided 
at its origin and the two segments then 
removed as one. By this means dissecting 
through grossly tuberculous parenchyma 
is avoided. When the segment has been 
removed, the pleural space is lavaged with 
warm sterile physiologic solution of sodi¬ 
um chloride. The security of the bronchial 
closure ia tested by having the anesthetist 
increase the intrabronchial pressure to 
plus 15 cm. of water. At the same time 
the raw surface of the lobe is inspected 
for any large air leaks that may be pres¬ 
ent. Any encountered are closed with 
atraumatic figure-of-eight fine silk su¬ 
tures. Significant bronchiolar leaks are 
uncommon. No attention is paid to fine 
parenchymal air leaks. A second layer of 
closure, usually consisting of pleura, is 
routinely applied to the bronchial stump 
after the security of the primary closure 
has been established. 

After a sufficient trial we have aban¬ 
doned the use of all technics designed to 
cover the raw surface of the lung, such 
as pleural tents, pleural flaps, or suturing 
of the pleural margins of the residual seg¬ 
ments to each other or to the margin of 
an adjacent lobe. Such measures are un¬ 
necessary and may be actually detri¬ 
mental because of distortion of the resid¬ 
ual segments which must re-expand to fill 
the pleur.al space. Clotted blood at times 
accumulates beneath such flap-s and inter¬ 
feres with interpretation of postoperative 
thoracic roentgenograms. Two thoraco- 
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tom}' drainage tubes are used routinely. 
The tip of the upper tube is secured to 
the pleura or periosteum of the first rib 
in the extreme apex of the chest and is 
brought out through the second inter¬ 
costal space, somewhat medial to the an¬ 
terior axillary line. This tube is designed 
primarily to remove air. The lower tube 
is so placed that its tip lies in the co-^to- 
vertebral gutter, and it is brought out 
through the eighth interspace in thp po^ 
terior axillary line. This tube fur.c^^ior.' 
principally for the removal of fluid 
tubes traverse the chest wall in an I't hque 
manner so that air will not enter the che<t 
when they are removed. Red rubb-'i- "d F. 
rectal tubes are used. Such tubes are 
radiopaque; hence their position can be 
verified roentgenographically They are 
sufficiently rigid not to collapse when high 
degrees of suction are employed, find their 
caliber is large enough to prevent their 
becoming plugged by blood clots or fibrin. 
Antibiotics, consisting of 1 Gm of strep¬ 
tomycin and 600,000 units of penicillin, 
are instilled into the pleural space just 
prior to closure of the chest. We have no 
great faith in the efficacy of these agents 
employed in this manner. A large per¬ 
centage of the antibiotic solution is no 
doubt removed by suction soon after the 
che.st is closed. There would be some ad¬ 
vantage if small loculated or trapped 
collections of fluid contained the antimi¬ 
crobial drugs, but in general their intra¬ 
pleural use probably contributes little to 
the safety of the patient. 

Postoperative Mayingemcni .—The post¬ 
operative care of these patients rivals 
proper case selection as the most impor¬ 
tant contribution to success in the treat¬ 
ment of pulmonary tuberculosis by seg¬ 
mental resection. Ceasele.ss attention to 
detail is demanded. The paramount ob¬ 
jective is to secure prompt and complete 
re-expansion of the residual pulmonary 
tissue so that total obliteration of the 
pleural space is achieved. This implies the 
prevention of atelectasis, the complete re¬ 
moval of all fluid collections, the with¬ 
drawal of all air from the free pleural 
space and the sealing of all air leaks. To 
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